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Abstract 
This thesis explores the publishing practices of the mathematics education research 
community in England with the aim of better understanding the ways in which 
education research is shaped by its social, institutional and political context. This is of 
vital importance in debates about its goals, nature and future, particularly at a time of 
rapid change in the higher education sector, with changing funding patterns, a drive for 
research 'impact' and the association of publication with accountability through the 
Research Assessment Exercise and the Research Excellence Framework. 
Mathematics education research is explored on three levels: as a field, following 
Bourdieu; through its external relations with other areas of research, with institutions, 
government and society; and through the sense-making of individuals who are part of it. 
The focus on publications cuts an analytical cross-section/seam across these three levels 
since publication is intimately bound up in both internal and external struggles. 
Interviews with academics and social network analysis of publication data are brought 
together through an analysis of existing literature which examines the autonomy, 
boundaries, entry conditions and doxa of mathematics education research as a field. 
Semi-structured interviews with nine academics at English universities were used to 
reconstruct some of the narrative resources drawn on in making sense of publishing 
practices. These suggest that positive narratives around the value of publication to the 
research field itself are lacking. This finding is I inked to the nature of education 
research as a field of study connected to professional practice, as well as to the link 
between publication and accountability. Exploratory social network analysis of 
publication data from fourteen mathematics education research journals over a ten-year 
period allowed a structural examination of the patterns that the ties formed by 
collaboration. This analysis was then linked with interview data on individual 
positioning within the field, suggesting the varied ways in which similar patterns of 
collaboration arise. 
Implications are drawn for mathematics education research in the UK and for the role of 
publication in social sciences research, particularly in a field of study connected with 
professional practice. 
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Chapter 1. Introduction 
The context in which academic research is carried out in the United Kingdom has 
changed significantly in the last thirty years. Neoliberal policies have increasingly 
brought market-based concepts and practices into the higher education sector, along 
with many other areas of public life (Harris, 2007; Harvey, 2005). Broadly recognised 
contemporary trends such as managerialism, massification and accountability systems 
have reconfigured the relations between the public and private sectors across UK 
society (Apple, 2005; Deem, Hillyard and Reed, 2007). These neoliberal changes have 
significantly reduced the autonomy which higher education has traditionally enjoyed in 
both its research and teaching functions (Tapper, 2007). The idea of a knowledge 
economy positions the higher education sector as a key economic resource primarily 
serving the economic and business needs of the country (Olssen and Peters, 2005). This 
idea has challenged traditional conceptualisations of the university (Delanty, 1998), and 
introduced alternative competing ideologies, such as that of the 'entrepreneurial 
university' (Barnett, 2003). At the same time, technological changes in electronic 
media and communications have contributed to processes of globalisation, with 
increased movement of people and ideas between places, and distant people and places 
becoming more interconnected (Castells, 2000). These external challenges to the status 
quo in the higher education sector have led to a return to debates about the nature of the 
university or the 'idea' of a university (Habermas, 1987). Academics have been asking 
what new, positive visions of the university can be created and promoted from within: 
ones which recognise contemporary change but also seek to identify and preserve 
values which are central to the academic enterprise (Barnett, 2011). 
External pressures on the research function of universities have increased, arising from 
reduced funding, a change in balance between private and public funding sources and 
research priorities, research audits, and pushes for evidence of research 'impact' and 
for particular sorts of research (Tapper, 2007). An 'impact' agenda has to some extent 
moved the orientation of research away from academic research communities and 
towards external 'user' communities. This has reduced the control academics have over 
the research agenda, with funders and the government (setting itself up as the 
representative of user groups) increasingly in a strong position to dictate the scope, 
focus and aims of research. Research publication, traditionally a central part of the 
intellectual work of academics, has become closely bound up in systems of 
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accountability through the Research Assessment Exercise (RAE) (Lucas, 2006; Tapper, 
2007), which is to be succeeded by the Research Excellence Framework (REF) in 2014. 
This external context puts increasing pressures on fields of research such as education 
and mathematics education to develop in particular ways. The directions this takes are 
not value-free. Rather there is a danger that research becomes a tool for power, 
providing evaluations within set parameters, rather than creating an important space 
from which to critique broader change and ask questions about the role and nature of 
education. This critical role for research is particularly relevant within education given 
its role in reproducing inequality (Bernstein, 2000; Bourdieu, 1991), and UK trends of 
high and increasing economic inequality (Hills et al., 2010). It is also very relevant in 
mathematics education research because of mathematics' role as a gate-keeper subject 
(as discussed in Noyes, 2007; Stinson, 2004). A more recent challenge to university-
based education research comes from the promotion of school-based teacher training at 
the expense of university-based teacher education by the UK coalition government 
formed in 2010 (as set out in the schools White Paper, 'The Importance of Teaching', 
Department for Education, 2010). This threatens to further reduce the institutional time 
allotted to education research and may mean that education researchers will have to 
work harder to justify the time and resources devoted to it. These external pressure 
combined threaten both the number of resources available for education research and 
the control education researchers have over the research agenda. 
The current context represents an important challenge and an opportunity for education 
research. Education research has always been a diverse area of study drawing on a 
range of disciplines for methods, theories and approaches, and reworking these to focus 
on educational practice (Lawn and Furlong, 2007). Education researchers come from a 
range of academic and professional backgrounds and often share little beyond the 
interest in the substantive area of study. Internally these fields have long been the site 
of dissention over the appropriate methods, approaches, goals, and theories which 
might underpin research and they have seen competing visions for the futures of the 
fields (Phillips, 2007; Scott, 2000a). As external pressures increase, and as control over 
educational research is increasingly claimed by groups outside the university (Moss, 
2011), the lack of agreement within education and mathematics education research 
about the future direction and shared principles or aims of the field means that the 
fields are not well placed to resist these pressures, or to promote their own agenda(s), 
whatever this (or these) might be. The lack of common ground is damaging the 
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potential of the field to resist external pressures, to be proactive rather than reactive in 
its responses to change, and to promote alternative visions of education. 
If education researchers, and mathematics education researchers, are to take control of 
the future direction of their respective fields, or better yet, use them to create spaces for 
critical thought which challenge the role of education in reproduction of inequality and 
increasing neoliberal trends in education, it will be necessary for them to first to 
address long-standing internal debates which have divided the fields. 
It is these debates within mathematics education research which provided the starting 
point for this study. I was interested, as a new researcher in mathematics education, in 
how research might be most effective in helping schools to improve the educational 
chances of children. I initially looked for an answer in the debates and discussions 
within mathematics education research about methods, goals and theories, but became 
concerned that these debates were founded on an unrealistic account of the research 
process and of how researchers make choices about this. I was concerned that research 
was often discussed as if it were carried out in a vacuum, setting aside the complexities 
of the social, institutional and political context. These concerns provide the broad 
motivation for this study: to bring the context in which mathematics education research 
is carried out in the UK into these debates in order to move forward. 
It is important that a way is found to move on from these long-standing, stalled debates, 
in order to identify desirable futures for mathematics education research and ways to 
achieve these. Doing this remains a challenge. Debates within education and 
mathematics education research are real and based on long-standing and unresolved 
concerns and issues, and there are many differences in aims and approaches between 
those working within the fields. I will argue that one alternative to aiming to resolve the 
many differences within education and mathematics education research may be to find 
a shared position from which to confront external challenges in order to effect positive 
change. This shared position could take the form of an understanding of the nature of 
the field or a new way to look at the field, the individuals working within it, its history, 
and its external relations: in other words, a shared sociological description of the field. 
This study begins the creation of such an account focusing on publication as an aspect 
of the work of mathematics education researchers in the UK. Although the empirical 
study focuses on mathematics education research, where my interest began, many 
aspects of the discussion will be widened to apply to education research more generally 
and possible differences will be explored. 
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1.1 Education research and mathematics education research 
Education research has been heavily criticised externally for its perceived low quality 
and for failing to have significant impact on policy and practice (as detailed in Gorard, 
2004). It was in the context of decreased funding and a push for more visible 
accountability in the 1990s that criticisms of the quality of education research arose 
(Hargreaves, 1996; Tooley and Darby, 1998). Various solutions have been proposed, 
such as promoting the 'discipline' of inquiry said to be found in the disciplines of 
sociology and psychology (Bridges, 2006a), or through 'capacity building' (Murray et 
al., 2009; Pollard, 2007). The perceived failure of education research or researchers to 
meet the varying prescriptions for higher quality research (by some measure) has been 
considered in terms of lack of research capacity. This provides a deficit account in 
which issues around what counts as good research and what research academics want to 
carry out are sometimes side-stepped. 
Within education and mathematics education research much attention has been given to 
the diversity of the field: the different goals and values embedded in research, and the 
different methods, methodologies and theories employed, along with the wide range of 
disciplinary backgrounds of researchers, and hence the range of disciplinary influences 
(in mathematics education research see Bikner-Ahsbahs and Prediger, 2006; Burton, 
2002; Harel, 2006; Lerman, 2006; Lesh and Sriraman, 2005; Lester, 2005; Schoenfeld, 
2002; Moss, 2005; Rowbottom and Aiston, 2007; Smith, 2006). In acknowledging this 
diversity of theories and approaches in mathematics education research, criticisms have 
been made of a perceived lack of communication between those using different 
approaches, leading to a fragmentation of the field (Maasz and Schloeglmann, 2008), or 
even incommensurability between research approaches (Cobb, 2007; Lerman, 2006). 
The field has been described as lacking a common identity or purpose (Sierpinska and 
Kilpatrick, 1998). There have been discussions of quality and impact in mathematics 
education too (Sierpinska, 2003) and concerns over links with practice (English, 2008). 
Internal debates about the nature, goals and approaches of education and mathematics 
education research have tended not to engage with the social, cultural, historical, 
material, and political context in which research is carried out. 
It is important to acknowledge the diversity of meaning that individuals' involvement 
with research might have for them, given the complex professional lives many 
education academics have, where research is often only one aspect of this. I argue that 
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ongoing debates can be reinvigorated by considering research as an activity carried out 
by individuals and groups within local contexts which are partly shaped by the broader 
context. This move can perhaps also offer some common ground for debates, while not 
resolving all differences. Debates have stalled in part because they either fail to 
consider the constraints and opportunities which result from the broader context, or 
because, in attempts to promote change, they fail to treat the aims and goals of 
individual researchers as valid. 
1.2 The study —premises and initial aims 
In formulating this study I was motivated by a very broad premise or belief that we can 
get a better understanding of the current state of education research in the UK by 
exploring the social, institutional and political context in which that research is carried 
out. In particular, I believed that exploring the context in which research was carried 
out would shed light on the debates about mathematics education research's goals, 
nature and future place in the academy and society, and might provide a basis for 
moving these debates forward. 
In order to better understand the current state of mathematics education research as a 
field, I identify three ways into this: firstly, through the ways in which individual 
researchers make sense of their activities; secondly, through exploring the state of the 
field itself, its history and composition; and, thirdly, through considering the broader 
institutional and political contexts within which research takes place, and which 
constrain and shape the field of research. These three ways of approaching research 
activity will form three levels of analysis within this thesis: the micro-level of 
individual experiences and meaning-making, the meso-level of the research field, and 
the macro-level of wider structures and institutions, such as universities, government 
policy, and society generally. 
The first objective of the study was to produce a general account of the current state of 
the field which considers the structures of the field(s) of research itself, and provides a 
more complex and rich picture of its broader context. In other words, the aim was to 
produce an account of the field within its wider macro-level context. This account was 
designed to provide a positive account of current practice which acknowledges the 
diverse motivations and goals of individuals, and the institutional conditions under 
which mathematics education research is carried out. In order to create an empirically-
grounded account I drew on secondary data and research literature from education 
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research, mathematics education, higher education and sociological studies and 
critiques of neoliberal accountability systems. 
While this account of the field could provide a useful general resource for reflecting on 
the future of the field, the second part of the study was aimed at original empirical work 
to identify and explore particular tensions in the work of academics, or between 
competing institutional and political priorities, in terms of their implications for 
mathematics education research. Existing literature was used to identify some of these 
and the choice was made to focus on publication. 
The focus on publication cuts across a number of the possible layers of analysis 
discussed above. Research publication is a practice within the field of research, and 
produces a product (research papers) which is a valued form of capital, and thus it is 
central to struggles for control both within the field of education research and with 
external interests. Writing and publication are part of the everyday activity of many 
academics, although varying in significance between individuals, and so we can expect 
that publication has a personal meaning and significance for individuals as one aspect 
of their professional lives. Publication is also important to institutional prestige and 
finances through mechanisms which measure research output publicly and provide 
research funding (such as the RAE and REF). This means that publication is not just 
relevant to the field of education research but also for institutions. For education 
research as a field, the position of the field is struggled over through public measures of 
the value of its outputs, including publications. Finally research publication is the 
primary means by which research fields negotiate a record of accepted results and 
arguments, or knowledge (through mechanisms of peer-review) and it is an important 
part of the activity of education research as a social world. 
Given the focus on publication, the aim of the study is to explore the current state of the 
education research community in the UK by examining the publishing practices of the 
mathematics education research community in England and the place of publication in 
the work of individual academics within this community, within the broader social, 
political and institutional context. 
1.3 The empirical study 
Two different empirical methods were used: interviews with UK-based academics 
publishing in mathematics education provided a way in at the micro-level, while 
descriptive statistics and exploratory network analysis of patterns of publication in 
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mathematics education in the UK were used to provide an empirical route into the field 
at the meso-level. 
Descriptive statistics and exploratory network analysis using collaboration data from 
research papers were used to create a picture of the UK mathematics education research 
community's publishing practices. Publicly available information from journal listings 
and conference proceedings was used to compile data on publications over a ten year 
period and this was used to explore collaborative links, patterns of co-authorship and 
the overall connectedness of the community. Social network analysis is introduced as a 
relatively new tool within education research for exploring the nature of the field itself 
through its publication patterns. One of the aims of this part of the research project was 
to use this tool to explore how individual choices about publication added up to 
patterns of connection or disconnection across the community. The extent to which this 
was successful and the possibilities for network analysis as a tool for exploring 
community structure through individual actions will be discussed later in the thesis. 
Semi-structured interviews were used to explore researchers' experiences of the 
research process, focusing on their publishing practices, relations to the field and 
experiences of collaboration. The analysis focused on how researchers constructed the 
value of publication as part of their academic work, how they managed the potentially 
conflicting demands on their publishing practices from the university and the 
community of researchers, and their sense of belonging (or otherwise) to mathematics 
education as a research community. 
The aim for each part of the study (as for them collectively) was to contribute to the 
wider debate discussed above. Consequently, this study was conducted by an iterative 
process of proposing, exploring, refining or discarding research questions and lines of 
inquiry using pilot studies and exploratory analysis. This process allowed me to address 
an inevitable issue with exploratory studies that the value of asking a particular 
question cannot be judged until answers have been proposed and these considered with 
reference to the debate. Research questions were tentatively set for each part of the 
study, informed by existing research from the relevant literature and by pilot studies. 
These highlighted possible lines of inquiry but the analysis was not restricted to these 
and a number of research questions or lines of inquiry were tried and discarded, 
particularly in the social network analysis. The means of developing these was heuristic 
rather than systematic or principled and was heavily influenced by the research 
literature. Additionally, the earlier part of the study, the network analysis, was used to 
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suggest avenues of inquiry for the interviews and the interview analysis fed back in a 
second stage of inquiry through network analysis. The result is that the issues and 
themes coming out of the analysis are undoubtedly only some of the many things that 
might be said about publishing in mathematics education research which are relevant to 
this wider debate. Broadly speaking the interviews addressed the question of how 
research publications function in the work of mathematics education research 
academics. Within this I sought to explore how researchers negotiate or make sense of 
their publishing practices and how this relates to their sense of their place within the 
field and their broader understanding of the value and aims of their work. 
Each of the sections of the thesis can stand alone: the interviews as a study of 
academics' making sense of their publication practices; the network analysis as a study 
of collaboration patterns in the field; and the empirically-informed sociological account 
of the field drawing on secondary data and literature. My primary goal, however, was 
not to explore the social context of research, nor the choices and practices of publishing 
academics, for their own sake. Instead I aimed to explore these in a way which is 
driven by the need to contribute to the debate about the possible futures of education 
research, and in particular of mathematics education research. Consequently, in 
reflecting on the three main elements of the thesis I explore the possible implications of 
this for the field of mathematics education research in the UK. As an additional 
outcome, I also reflect on the implications of the study for publication. 
1.4 Theoretical framework 
One aspect to these internal and external debates over education research often goes 
unacknowledged and will be brought to the foreground in this study: these debates 
themselves are part of power struggles within the field. Any claim about what does or 
does not count as education research, about what questions education research should 
address or what methods it should use or about what counts as good quality research, 
has the effect of working to exclude certain sorts of research while including others. It 
does this regardless of the intentions of those who make the claims and this is an 
unavoidable aspect of any discussion about the nature or future of a research field. In 
acknowledging and exploring the role of power in debates about the field, the three 
levels of analysis above have an important role. For example, a claim about appropriate 
methods or aims for research can act more powerfully if it is aligned with external 
discourses of valuable research, such as those around impact. This does not mean that 
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the argument is not valid, but acknowledging this element of power in discussions 
about the field has two important effects. Firstly it makes sense of the often emotional 
and passionate defences of methodological or theoretical positions, as these are tied up 
with more than just an intellectual commitment, and, secondly, it may allow for the 
effects of the debates and the implications of future changes of the fields to be better 
understood. 
In keeping with the political reading of the changing context of higher education above 
I will use analytic tools which allow me to produce an account of the field of 
mathematics education research which is sensitive to the working of power and control 
within academic research communities, and also which allow me to understand the 
debates about education research themselves as implicated in struggles over power and 
resources. The value in this understanding is not to suggest that we abandon these 
debates but that we can engage in them in a more informed way. I use the concepts of 
field, and to a lesser extent, habitus and capital, along with legitimation and struggle, 
from the work of Pierre Bourdieu to construct the conceptualisation of higher education 
and education research within which I will operate in this study (drawing mainly on 
Bourdieu, 1988; Bourdieu, 1990; Bourdieu, 1993a; Bourdieu, 1993b; Bourdieu, 2004; 
Bourdieu, 2006). 
Central to Bourdieu's analysis of the social world is the idea of struggle and an 
economy of practices (Bourdieu, 1990). Every action can be thought of in two 
legitimate ways: it has a meaning within the logic of the social world it is part of, and it 
is also an act in a struggle for a better position — by challenging or reinforcing existing 
hierarchies, for example, by promoting a form of capital (Bourdieu, 1990). Debates 
over the nature of the activities of the field are also attempts to legitimate particular 
activities and forms of capital while devaluing others or labelling them as not valid 
activities within the field. The strength of Bourdieu's conceptual language is that it 
provides tools which allow me to acknowledge and engage with the ways in which 
discussions about the state of education research and its future are necessarily moves 
within power struggles and acts of boundary negotiation, without precluding the 
possibility of also engaging with the debates of the field. I use the characteristics of 
fields developed in Bourdieu's work to question the relationship of mathematics 
education research to other areas of activity and to explore the experience of working 
within mathematics education research. I will address the question of the relevance of 
9 
Bourdieu's conceptual language as a tool to understand contemporary higher education 
given changes in the sector. 
This research, like any study of higher education, is implicated in the same struggles 
which it seeks to examine, and the attention that Bourdieu gave to the consequences of 
this for researchers makes his work a valuable guide (in Bourdieu, 1993b; Bourdieu 
and Wacquant, 1992). In the social sciences generally we cannot avoid the embroilment 
of the research process with its subject, the fact that research produces 'a social 
construction of a social construction' and therefore the only way forward is to 
acknowledge and engage with the necessarily 'interested' nature of the research process 
and to take a reflexive approach to it (Bourdieu, 2004; Bourdieu and Wacquant, 1992). 
1.5 Outline of the structure of the thesis 
Initially the conceptual framework including Bourdieu's concepts of field, habitus, and 
capital is introduced. Next, in chapter three, the changing context of research in higher 
education institutions in the UK is explored, drawing on literature from higher 
education research and sociological literature on contemporary change in higher 
education. This chapter also explores existing research literature on the effects of these 
changes on individual academics. A detailed rationale and overview of the study is 
given in chapter four. The key Bourdieusian concept of field is then developed further 
through a discussion of the research literature on education research and mathematics 
education research in chapter five. I will draw on this literature to develop a 
empirically-grounded sociological account of mathematics education research as a field 
in the contemporary higher education context, thereby introducing the literature and the 
relevant context for the study. 
Chapter six introduces the interview methodology and the analysis of two different 
themes. In chapter seven the interview analysis focuses on the interviewees' sense of 
the place of publication and academic writing within their wider work and in particular 
how participants construct the value of their publications. In chapter eight social 
network analysis is introduced through relevant literature and technical and conceptual 
discussion of the tools. Results of the analysis of the publication patterns, focusing on 
collaboration, for the field of mathematics education research and UK-based 
researchers within this, and discussion of these results are reported in chapter nine. In 
chapter ten, which follows the network analysis, the focus is on linking the interview 
analysis with particular publication patterns and collaboration patterns identified in the 
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network analysis. The implications of different types of position within networks of 
collaboration are explored through interview discussions of community, belonging and 
collaboration. Discussion follows in chapters eleven and twelve, relating the results of 
the studies to wider debates and exploring the implications of the study for academic 
publication and for education research in turn. Finally, in chapter thirteen, I reflect on 
the contribution made in the study, its limitations, and possibilities for future research. 
I1 
Chapter 2. 	 Theoretical framework 
2.1 Introduction 
In order to address the concerns of the thesis I need to conceptualise the contemporary 
UK higher education context, in particular the research function and the role of 
publication. This conceptual language should be grounded in the empirical context and 
provide a way to explore the concerns discussed in the previous chapter through this 
empirical context. Key concerns in choosing and constructing a conceptual language for 
this purpose were, firstly, that it should be adequate to describe the current rapidly 
changing context and the pressures on higher education from outside the sector. 
Secondly, it should allow a meeting of two levels of analysis: that of individual 
experience, the meaning actions have for individuals and the sense they make to their 
`authors;' and a wider structural level of analysis which is constructed, reconstructed, 
maintained and changed by combinations of individually meaningful actions. 
I have chosen to use Bourdieu's concepts of field and capital, and the idea of struggles 
over the organisation of fields, their stakes, their rules and the value of their specific 
capital, as tools which enable me to conceptualise and discuss the academic context of 
research. This is a conceptual language which links different levels of analysis in an 
account of the social world in which power and struggles for power are key explanatory 
concepts. The level of the individual's experience (the micro-level) is linked with that of 
broader social structures, such as the field of mathematics education research, and wider 
structures again. I will use the term meso-level to indicate a focus on mathematics 
education research as a field, differentiating this from the wider macro-level context of 
universities, and the higher education field more generally, and the micro level of 
individuals negotiating multiple fields. 
The potential of Bourdieu's language to link different levels of analysis is one of its 
advantages for this study, however two issues arise. Bourdieu's empirical focus in using 
and developing the language tended to be the exploration of particular fields, such as the 
field of sciences, of cultural production, the literary field, the field of food, music, 
politics or religion (such as in Bourdieu, 1988; Bourdieu, 1993a; Bourdieu, 1996), 
rather than the individual's experience within the field, or within multiple fields. 
Consequently, although theoretically the language links these two levels of analysis, 
further work needs to be done in order to talk about the experience of the individual 
within possibly many overlapping fields. A second issue which arises from the use of 
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Bourdieu's conceptual language is its initial development in empirical contexts which 
tended to be marked by continuity rather than change. In particular the rapidly changing 
and complex context of contemporary higher education in the UK is in stark contrast to 
the elite academic life in Paris in the early 1960s studied by Bourdieu. As a result, for 
this study it has been necessary to introduce other concepts in order to highlight broad 
contemporary trends within the macro level and to make sense of the micro-level of 
individual experience in multiple, overlapping and changing fields. 
At the macro-level, explored further in chapter three, I make use of broader descriptions 
of the changing context of research in higher education where I will draw on ideas such 
as massification, accountability and audit-culture in order to describe particular changes 
within university systems both nationally and internationally. Additionally the concepts 
of managerialism and neo-liberalism label broader changes within which these are 
taking place. And, finally, the pressure to create an auditable, self-reflexive subject, 
which is a feature of neoliberal accountability regimes (Apple, 2005; Davies and Bansel, 
2010), shows us one of the ways in which the macro acts back on the micro-level. These 
macro-level concepts focus attention on particular aspects of (and interpretations of) the 
contemporary context in which education research and more particularly mathematics 
education research is constituted as a field, and as such they complement rather than 
conflict with Bourdieu's conceptual language. 
At the micro-level I want to be able to address the ways in which individuals make 
sense of their lives, their ways of seeing the world, and their actions. Bourdieu's 
concepts take us some way toward this, providing an account of how the combination of 
habitus, field and capital meet in the generation of practices, explored below in section 
2.3. However this account perhaps fails to capture (or address) the dynamic ways in 
which individuals negotiate, make and remake their sense of self and of the world 
around them using socially-shared discursive and non-discursive resources. It is through 
these ongoing processes of negotiation, which are simultaneously restricted 1 and 
creative, that fields are created, maintained, and changed. In order to address this lack 
within Bourdieu's conceptual language of an account of individual sense-making using 
socially shared resources, I draw on James Gee's approach to discourse analysis (Gee, 
2005; Gee, 2011) which is discussed further in chapter six. 
Restricted in a number of ways: by the resources available, i.e. the sum of socially-shared resources for 
making sense of a situation; by the resources seen as appropriate by the person acting (relating to habitus) 
and through the ways in which field position circumscribes the interpretation by others of the actions of 
an individual. 
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Bourdieu's language is central to the way in which I am constructing the objects of my 
study with a pragmatic view of the role of theory, adopted by Bourdieu and similar to 
that found in Richard Rorty's work. This rejects the idea of a correspondence between 
an objective reality out there and theory in favour of the idea of different vocabularies 
and the purposes they serve, or consequences they have (Rorty, 1982). This perspective 
is applied both to the methodological approach to the study and in the analysis, and to 
the different accounts available within fields. Seeing Bourdieu's conceptual apparatus 
as one language or vocabulary among possible languages suggests that appropriate 
questions to ask about this choice of language are about its affordances and constraints 
or alternatively to ask what work it does. I see this pragmatic view of the role of theory 
as being compatible with Bourdieu's idea of theoretical concepts as tools, following 
Wittgenstein, and of theory (or concepts) as a methodological tool rather than a product, 
guide or foundation for empirical research (Bourdieu and Wacquant, 1992). 
Bourdieu was concerned with change and aimed to develop a 'critical' approach to 
society through his research, rather than just reaffirming the status quo (Calhoun, 2000). 
He was interested in accounts of human action and practice, in the working of power 
through these and in developing an understanding of the reproduction of inequality. 
Bourdieu's conceptual apparatus provides an account of how power functions in society, 
which sees power in terms of relations and position within social structure rather than as 
something solely possessed and exercised by individuals. Using a conceptual language 
which focuses on the power relations between individuals and within and between fields 
in order to theorise the context of the research will allow me to address the concerns 
raised in chapter one about the potential of mathematics education research, as a field, 
to, for example, develop alternative visions of mathematics education and to act in ways 
which effectively promote these beyond the field. 
Finally Bourdieu's conceptual framework is appropriate to this study because the 
attention Bourdieu gave to the academic field remains one of the most extensive and 
theoretically developed empirical accounts of the academic world. This makes it a 
useful starting point as a model for a way of approaching the study of mathematics 
education research in the UK. 
2.2 Bourdieu's concepts of field, habitus, capital and struggle 
I draw on Bourdieu's work for general conceptual tools rather than following closely his 
analysis of academia. My justification for this is the very different context of higher 
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education in the UK today, and the different aims of this study. This choice is in 
keeping with Bourdieu's promotion of his ideas as tools to be put to use in 
understanding the social world. In the following sections I set out Bourdieu's three key 
concepts of capital, field and habitus and begin to apply them to the academic research 
world. Bourdieu tended to focus more on one of these concepts than the others in some 
studies, for example, on capital in 'Homo Academicus' (Bourdieu, 1988), on fields in 
`The Field of Cultural Production' (Bourdieu, 1993a), and developing habitus most 
fully in 'The Logic of Practice'(Bourdieu, 1990). The links between the three concepts 
have developed throughout his work. In this study the three concepts are used together 
but the concept of field is central and is used to interrogate mathematics education 
research in chapter five. 
2.2.1 Capital 
Capital, in Bourdieu's terms, is an idea modelled on economic capital (Bourdieu, 2006) 
which is intended to broaden out an understanding of the workings of power and the 
reproduction of inequalities in social life. Bourdieu maintained that all practices follow 
an economic logic even where they do not directly involve economic capital and where 
they give the appearance of disinterestedness (Bourdieu, 1990). Cultural, economic and 
social resources can come to function as capital in relations of power. 
Within the academic research world, cultural, social and economic resources such as 
academic qualifications, research publications, conference papers and books, 
institutional positions (such as head of a laboratory), organisation membership, research 
grants and conference attendances all act as capital. These forms of capital are 
unequally distributed, as are the possibilities to accrue capital, and concentrations of 
capital allow for the exercise of power. The distinction conferred by capital depends on 
the recognition of that capital by others and hence the tacit recognition of power, by 
those upon whom it acts. This recognition is essentially a misrecognition, as natural, of 
something which is in fact contingent and arbitrary. Through the recognition of capital 
unequal power relations are legitimised and the contingent social structure is normalised 
and naturalised. The idea that capital (or symbolic capital) reproduces itself can be seen 
within the research world, where the possession of research capital justifies awarding 
further capital, such as awarding research grants and jobs. 
One form of social capital which is explored in this study is collaborative links with 
other researchers. Collaborations form strong networks of acquaintance, since research 
collaboration suggests a strong investment of shared time, which can potentially be 
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mobilised on the behalf of those who possess them. Many studies which make use of 
the concept of social capital tend to use it in terms of the influence, or potential sources 
of information or support, derived from direct acquaintance. In general, however, social 
capital: 
`is the aggregate of the actual or potential resources which are linked to 
possession of a durable network of more or less institutionalized 
relationships of mutual acquaintance and recognition — or in other 
words to membership of a group — which provides each of its members 
with the backing of the collectivity-owned capital, a 'credential' which 
entitles them to credit, in the various sense of the word. ' (Bourdieu, 
2006, p. 110) 
Social capital as found in Bourdieu's work is a complex interplay of acquaintance, 
recognition, field and habitus: the extent to which a social relationship can be realised as 
capital depends on all of these. Crucially though, for Bourdieu, social capital does not 
just take the form of acquaintance but also encompasses the recognition which is 
possible between those with similar backgrounds and hence habitus, and the possibility 
of this recognition being capitalised on (without the need for any conscious design 
being recognised on either side). Within academia in the UK examples of this might be 
having attended the same university, being part of a particular school of thought or the 
subtle but pervasive signals of class in an academic world with a strong white, male, 
heterosexual and middle-class norm (Reay, David and Ball, 2005). 
2.2.2 Field 
Bourdieu deliberately avoided emphasising static definitions of concepts; his argument 
was that defining concepts encouraged their reification which was incompatible with his 
sense of concepts as tools to be developed for use in each empirical situation they meet 
(Bourdieu and Wacquant, 1992). Given this, the ideas of field, capital and habitus must 
be built up through examples and description, and particularly through their analytic 
purposes and interconnection. The idea of a field is an important one for this study and 
one which has received less attention in the literature than that of habitus or capital 
(Maton, 2005; Naidoo, 2004). In chapter one I used the term field for areas of research 
in a more everyday sense to suggest rather loosely any sphere of activity, particularly 
intellectual ones, but now I will introduce the concept as used by Bourdieu and reserve 
the term only to mean a field in a Bourdieusian sense. The term field is applied to an 
area of life or activity, such as the academic or the literary world, a religion, an 
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institution, or a discipline, in order to highlight underlying structural similarities in how 
these areas function in the form of 'general laws' and 'universal mechanisms' (Bourdieu, 
1993b). Among these are the idea of a struggle between newcomers and those 
established within the field over stakes and interests which are specific to the field, and 
a shared logic, doxa or set of common sense assumptions and taken-as-shared ways of 
seeing the world. 
The idea of a field captures what Bourdieu called the 'objective structure' of 'social 
space' and is intended to replace ideas like class which highlight attributes or attribute 
states to the individual, creating an undue (for Bourdieu) focus on the individual. 
Instead Bourdieu aimed to develop a language which emphasised relations between 
positions and the struggles, within fields, for the stakes of the field and for position 
within the field, following the logic of the field. Differential distribution of capital 
creates the structure of a field. 
'The structure of the field is a state of the power relations among the 
agents or institutions engaged in the struggle, or, to put it another way, a 
state of the distribution of the specific capital which has been 
accumulated in the course of previous struggles and which orients 
subsequent strategies.' (Bourdieu, 1993b, p. 73) 
Again, the basic metaphor is an economic one: the stakes of the field represent so many 
different forms of capital, and individuals are seen as competitors acting strategically, 
although not necessarily consciously so, to advance their position and capital within the 
field. Differences in position within the field (or distribution of capital) are relations of 
power; of dominator and dominated. 
In the academic world we can see an area of research acting as a field when it develops 
entry conditions, such as particular qualifications or educational background, and when 
it develops a 'game' with its own logic which begins to become opaque to outsiders. 
Fields are also marked by their recognition of specific forms of capital (specific to the 
field) which have value within the field but not necessarily outside (Bourdieu, 1993b). 
Bourdieu suggested that an area of social life is beginning to act as a field when it 
becomes difficult for an outsider to judge or recognise the value of the specific capital 
of a field. A research paper published in a high status journal is a good example of field-
specific capital, or the proof of a theorem in mathematics; within the research field this 
acts as capital for its authors but it is not necessarily of any value in another field, 
particularly outside academia. However, specific capital may be transformed into other 
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sorts of capital which operate more widely: economic capital for example. The ways in 
which this can happen varies from field to field. Following the example of the research 
paper, a good record of publication may be used to gain a better job within academia, 
thus accruing economic capital and perhaps also a form of recognition which extends 
beyond the field: for example, the title of 'professor' along with other academic 
positions acts as a form of symbolic capital which is recognised outside of academia. 
The limited amount of this sort of capital available within the field ensures a 
competitive struggle. 
A field itself can be in a more or less powerful position with respect to other fields 
(dominating or dominated). Evidence that a field has a powerful position might be that 
it has co-opted the right to speak with authority on a subject, or to control the 
distribution of forms of capital which are recognised beyond the field. Taking academic 
mathematicians as an example, at this point in their history they have almost exclusive 
authority to produce and pronounce on the value of new mathematical ideas, and the 
exclusive right to accredit others with advanced mathematical skills through university-
based qualifications. These mathematical qualifications are a valuable form of capital 
which create the possibility of accruing further advantage outside academic 
mathematics. 
The state of the structure of social space is constantly in flux, being created and 
recreated and struggled over. There is a constant tension within fields between the 
struggle for change and for redefinition, against the relative durability of structures. The 
causes of this struggle can be understood in two ways: first of all the field must be 
defended against the outside — no-one within the field of mathematics research, say, has 
an interest in undermining the position of the field with respect to other fields — and so 
there is a shared interest in preserving the field as a field. However, within the field 
there are established figures, who have a vested interest in preserving the status quo and 
newcomers who have an interest in upsetting it (but again, only within the bounds of 
preserving the overall endeavour). The 'entry fee' paid by all those within the field 
protects the existence of a field, and the greater the investment of time and effort 
required to gain entry to the field the more aligned the entrants' interests are to 
preserving the existence of the field. By struggling for the existing stakes of the field 
(its specific capital) agents within the field reinforce the value of the stakes and 
perpetuate the relational structure of the field. Despite this tendency to field 
reproduction, change in the field can happen through individual or group struggles to 
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redefine the stakes and the rules of the game, the logic of the practices within the field, 
the boundaries of the field, or the principles of recognition of the specific capital of the 
field. 
2.2.3 Habitus 
Habitus, like all of Bourdieu's concepts, is complex and used in varied ways across 
Bourdieu's work and by other researchers (Reay, 2004b). It can be thought of as the 
internalisation of the sum of experiences of the individual within a structured social 
world: it is the social made individual, in the body, in dispositions and understanding. 
Habitus is variously described as a disposition to act in particular ways, or as principles 
of vision and division, or ways of seeing the world. Since the habitus is formed from 
experience, early familiarity with particular positions in particular fields shapes the 
fields one has a 'feel' for. Although everyone has different experiences and hence every 
habitus is unique there are classes of habitus (class habitus, gendered habitus etc.) 
formed under structurally similar conditions and sets of experiences. The habitus is the 
internalisation of the structure of the fields in which an individual has moved, and of 
their position within these fields. One metaphor used by Bourdieu to discuss the idea of 
fields and habitus and the struggles within them it is that of a game. Having a habitus 
which matches the situations you find yourself in (the fields) allows you to act in a way 
which comes naturally, to follow your inclinations and in doing so to succeed within 
that field. This is like having a feel for a game: without conscious calculation you are 
disposed to act in ways which lead to success. 
Ultimately, Bourdieu's account is an account of how power functions; it is an attempt to 
rewrite the idea of power not as something held by and exercised by an individual or 
groups but as something which is understood through position within structures 
constituted by the unequal distribution of capital. The effects of power are evident at 
two points in the generation of practices from the combination of habitus, field and 
capital: once in the generation of understanding and possible actions in the meeting of 
habitus and field, and again in the interpretation and positioning of actions by others, 
which depends on the position in the field and the possession of capital of those acting. 
This second point marks an important limit to the control of the actor over the 
interpretations of their actions, and there is a strong parallel here with the rich literature 
from a Foucauldian perspective and that on performativity and identity. 
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2.3 Change and the individual in Bourdieu's account of practice 
There are some ambiguities in Bourdieu's use of the concept of habitus, in particular in 
terms of its capacity for change. The emphasis Bourdieu puts in some of his work on the 
early formation of habitus and its resistance to change has led to criticisms of his 
account as overly deterministic (Crossley, 2001; and see the criticism summarised in 
Elder-Vass, 2007), or as overplaying the unconscious at the expense of an account 
which embraces the reflexivity of the individual, and in doing so he has been accused of 
`marginaliz[ing] the life of the mind in others' (Reay, 2004b). Bourdieu rejected this 
criticism (Reay, 2004b) and was explicit in trying to develop an account which moved 
away from a structural determinism, describing the habitus as being both active and 
creative (in Elder-Vass, 2007). 
Examining the sense-making and reflexivity of individuals is not the focus of much of 
Bourdieu's work on particular fields, and, equally, Bourdieu's work does not provide a 
basis for a theory of identity (Cronin, 1996). In the meeting of habitus and field the 
habitus generates possibilities of action, but there is a gap in the account of how any 
particular action comes about. This is not surprising given the aims of his work, 
particularly to account for practice and its logic in a way which transcended objective 
and subjective accounts. Bourdieu's earlier studies are more concerned with accounting 
for how we act most of the time with less focus on the question of whether, and to what 
extent, we could act differently. His aim was to understand and acknowledge the power 
of social structures (with this having the status of an empirical observation resulting 
from his range of studies rather than a theoretical claim) while avoiding reinforcing 
them (Calhoun, 2006). Bourdieu's idea was that the interrelation of habitus, field and 
capital could help to account for the observation that human behaviour is regular or 
regulated without resorting to explanations based on this being the result of rule 
following. 
In Bourdieu's later work he uses the idea of misalignment between habitus and field to 
create the possibility of change within the structures of fields (see McNay 2001 quoted 
in (Reay, 2004b)). The possibility for breaking out of the doxa of a field in this case 
relies on a misfit between field and habitus, and hence on external rather than internal 
factors such as conscious reflection. This provides a possible empirical approach to 
exploring the possibility of change by looking for evidence of these tensions or 
misalignments, as well as suggesting the value of exploring the boundaries of fields, and 
negotiation of multiple fields, all approaches which will be taken up in this study. A 
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number of authors have suggested the need to supplement or further develop Bourdieu's 
account of practice in order to deal with identity and agency in a way which opens up 
the possibility of change (e.g. Clegg, 2005). 
Rather than develop an account of agency, a theory of practice or of identity, I argue 
that an account of sense making in the individual is sufficient for the needs of this study 
where the interest lies in how these individual acts combine to reproduce or change the 
fields they are part of, and this is explored further as I develop the study in chapter four. 
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Chapter 3. 	 Conceptualising higher education and audit 
culture 
Higher education has changed rapidly within the past thirty to forty years, with massive 
expansion of student numbers, an increased and altered regime of audit, accountability 
and surveillance, altered funding models and forms of institutional control, a widening 
of the managerial function, and the increased involvement of the private sector. These 
changes have been found across a number of national contexts, and have been promoted 
by the policies of international bodies and intergovernmental organisations such as the 
World Trade Organisation (in particular in its implementation of the General Agreement 
on Trade in Services - GATS) (Robertson, Bonal and Dale, 2006), the International 
Monetary Fund (IMF), and the Organisation for Economic and Cooperative 
Development (OECD) (Rizvi and Lingard, 2006). They can be seen as part of broader 
changes to the relationship between the private and public sectors (or to the role of the 
state) in many countries but particularly in the UK, in which the private sector is 
increasingly involved with the provision of formerly 'public' services. In the UK, 
market-like competitive elements have been introduced to areas such as education, 
health, policing and transport with the argument that market mechanisms can improve 
service provision and efficiency and allow public services to be more responsive to user 
needs. These changes and the reasons for them are complex and any account such as I 
can provide here necessarily simplifies greatly. While recognising the complexity of the 
picture, I will introduce a conceptual framework for the contemporary context in higher 
education which focuses on the research function, allowing me to talk about the 
significance of this context for publishing practices in mathematics education research. 
Bourdieu's language of fields, capital and habitus, introduced in the previous chapter, 
allows me to talk about the ways in which power operates across otherwise very 
different contexts and times and at different scales, from the individual to the 
institutional, and more broadly across whole sectors such as higher education. However, 
as Bourdieu has suggested, the particular forms of the struggles within (and between) 
fields must be looked for afresh for different fields and at different times (Bourdieu, 
1993b; Bourdieu, 2004). The concepts of neo-liberalism, managerialism, and cultures of 
audit and accountability, which will be introduced in this chapter, allow me to talk 
about the specific conditions of struggle within the field of higher education and its 
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subfields in the UK today, and as such they complement the Bourdieusian framework 
established in chapter two. 
3.1 Neoliberalism, audit cultures and managerialism 
Broadly the application of market and business-based mechanisms to the public sector 
is seen here as part of a neoliberal ideology which takes free market economics as a 
model for wide areas of political and social life, based on the claim that market 
mechanisms ensure the most efficient and effective provision of public services (or any 
services) in a way which best fits demand. In order to bring about the marketisation of 
public services they need first to be transformed into goods which can be bought and 
sold (Apple, 2005). The role of the state within this ideology is to create the conditions 
for the market by reorganising existing institutions and provision into providers of 
products with some form of direct or indirect competition (e.g. through auditing bodies), 
accompanied by incentives and disciplinary measures. Counter-intuitively, at least on 
the surface, the creation of quasi-market 'free' competitive structures in areas where 
they do not already exist (such as education, the legal system and health care in the UK) 
in fact requires large amounts of government control. In practice this is often achieved 
through intermediary bodies. 
According to Michael Apple, neoliberal policies work overall to undermine and 
delegitimize public institutions as public institutions, to centralise control (despite 
rhetoric suggesting the opposite), and to reduce and undermine (meaningful) democratic 
involvement in public life (Apple, 2005). Much of this is achieved by redefining 
common sense views of the world, the state, the individual, i.e. the doxa, so that such 
changes can be presented as advancing some of the very values they in fact undermine. 
Neoliberal changes began under Conservative governments in the 1980s and 90s, in part 
in response to economic crises of the 1970s, but have continued, intensified, and 
assumed new forms, under New Labour governments from 1997. The Conservative and 
Liberal Democrat coalition's 'Big Society' policies with their rhetoric of democracy and 
empowerment, along with large cuts in government spending on public services, seem 
to herald a further redefinition of the territory of the state, with a retreat from funding 
and running formerly public services (i.e. a retreat from the duty to provide services), 
although not necessarily from controlling these services through at-a-distance 
mechanisms. Bourdieu has described neoliberalism as a 'strong discourse' and a 
`programme for destroying collective structures which may impede the pure market 
logic' (Bourdieu, 1998a). The often contradictory and unforeseen results which some of 
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these large-scale changes have had in practice does not necessarily contradict the basic 
premise that they are driven largely by this economic and political agenda. 
Neo-liberalism is being described as an ideology here in the sense that it is a set of ideas 
and discourses and a way of seeing the world that promotes the interests of powerful 
groups as being in the interest of all, and thereby seeks to create and maintain particular 
relations of power and of domination by naturalising them (a loosely Marxist 
definition). Within Bourdieu's framework an ideology is like the doxa of a field. 
Managerialism is a trend towards the increased involvement of management functions 
in the running of organisations, and the existence of more positions and people involved 
in the management of services rather than in their direct provision. Beck describes 
managerialism as one of the most important tools of neoliberalism with managers seen 
as subordinate to the system of which they are part. Although there are many different 
aspects of managerialism, particularly relevant here are user-accountability, the 
introduction of accountability measures, targets and competition and importantly the 
work of reorganising organisations and workforces to make them more standardised 
and hence accountable (Deem, Hillyard and Reed, 2007). 
Managerialism is not inherently ideological, but it can serve as a means of control for a 
number of reasons: (i) it disguises its working as a-political by evoking seemingly 
uncontentious values like efficiency, (ii) it reduces or removes autonomy from 
professional groups who previously self-managed, (iii) it reduces collegiality by 
creating formal mechanisms of competition, (iv) it is applicable across many different 
contexts, and (v) it provides a reason in itself for reorganisation (to render organisations 
more manageable) which can also serve political ends. In this manner it can be seen to 
act as a technology of power, following Foucault (Shore and Wright, 2000). It has been 
argued that while the rise of managerialism can be understood in terms of neoliberal 
responses to the need to exert greater control over the public purse, its continued spread 
can also be understood as partly self-perpetuated by the interests of a growing class of 
professional managers supported by justificatory discourses of efficiency, 
accountability and responsiveness to user needs (Apple, 2005). 
3.1.1 Explaining contemporary change 
There are many different political and sociological accounts of changes in higher 
education context and broader societal change over the past forty years which vary in 
their identification of drivers of change and symptoms, in the details of cause and effect, 
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and in broader explanatory structures. Examples are Michael Gibbons and colleagues' 
concept of 'mode 2 knowledge' (Gibbons et al., 1994), which has been criticised for 
unduly naturalising change, making it seem apolitical (Pestre, 2003), and that of the 
`knowledge society' (critiqued in Valimaa and Hoffman, 2008). There is however 
general agreement on a number of related factors which have driven change and these 
are: globalisation; technological change and the resulting increased volume of 
information; the economic and ideological crises of 1970s; and, within higher education 
in particular, massive increases in student numbers,' commonly known as 
`massification' (HEFCE, 2010; Hodgson and Spours, 2000). 
Globalisation can be seen as a broader concept than neoliberalism, and it draws our 
attention to the increased speed and ease of communication and travel, and increased 
inter-relatedness and dependencies across national boundaries, in part through increased 
trade, supernational political and economic bodies and more open financial markets. As 
such it refers to material changes, although the concept of globalisation has also been 
described, like neoliberalism, as working in ideological ways (Steger, 2005). The rise of 
neoliberalism has also been understood as a response to a series of fiscal 'crises' in the 
economic and political structures of 'embedded liberalism' in the late 1960s and 1970s 
(Harvey, 2005). 
The account given here is of changes such as technology change, fiscal crises and 
massification creating a space within which a political and economic agenda of 
neoliberalism has been pursued for higher education in the UK. I have chosen to work 
with an account which is explicitly political in that it seeks to foreground the effects of 
particular descriptions of a changing world and their implication in power struggles and 
domination, complementing Bourdieu's theorisation of the workings of power through 
fields, capital and habitus. 
3.2 Audit culture and accountability 
Audit involves systems of external and internal surveillance of performance through 
institutionalised and policed forms of accountability within neoliberal managerialism or 
new public management (Apple, 2005; Power, 1994; Shore and Wright, 2000; Tapper, 
2007). Although auditing and accountability practices have a long history in higher 
education (Tapper, 2007), what has been seen over the past thirty years is an increase in 
its scope (beyond the financial accounting of businesses) and its use as a 'technology of 
power' to alter the structure of organisations, the power relations within them and the 
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roles of individuals within these organisations (Shore and Wright, 2000). Michael 
Power describes this increased culture of audit as 'a qualitative shift: the spread of a 
distinct mentality of administrative control, a pervasive logic which has a life over and 
above specific practices' (Power, 1994, p.3). 
The RAE and REF are the most significant elements of this audit culture within the 
research function of universities, although many other accountability practices exist, and 
these have had a direct effect on publishing practices within the academy. Ted Tapper 
provides an interesting history of the RAE and its effects on research in universities in 
the UK (Tapper, 2007). Its original introduction in 1986 brought selective research 
funding to replace a model which assumed that all academics researched and which 
allocated core block funding accordingly. The autonomy of higher education institutions 
at the time meant that much effort was made to gain consent from the academic 
community and the early funding exercises were heavily consulted on. A central 
element of gaining legitimacy and consent for the funding exercises has been the role of 
peer review at the heart of the process. This has on the one hand retained control over 
aspects of the process within academia, in particular through the application of criteria 
for assessing research, while also meaning that academics have become complicit 
within this key audit and accountability mechanism. The struggle over the criteria for 
assessing research has moved more towards government control over time, with the 
focus on 'impact' the latest element in the REF in 2014. Throughout there has been a 
struggle for control, with the appearance and rhetoric of continuing autonomy being an 
important tool of achieving greater control over higher education by successive 
governments (Barker, 2007; Tapper, 2007). 
We can distinguish between the overt aims attributed to the use of such systems and 
their broader effects, both those intended (and explaining the spread of audit as a form 
of control) and those unintended and unforeseen. For example, the RAE has been used 
by government to promote an explicit agenda of research specialisation within 
institutions. Unintended but inevitable consequences of high stakes auditing regimes are 
that individuals and institutions learn how to 'play the game' and adapt their efforts and 
the presentation of their work towards gaining the highest rewards (Lucas, 2006; Power, 
1994). 
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3.3 Exploring the effects of audit and accountability 
One of the principle effects of audit and accountability regimes is that the requirement 
for institutions, departments and individuals to be auditable entities forces change in the 
structure of the institution itself and the practices of those within it. This has been an 
overt government aim in the use of audit and assessment measures, such as in the push 
for research selectivity (targeting funds at particular departments while removing them 
from other less successful departments) through selective funding based on the 
RAE/REF (Tapper, 2007). Additionally, audit procedures necessarily lead to a focus on 
those aspects of research production which are more easily measurable, thereby altering 
the nature of the practices that are being audited: 'audit actively constructs the contexts 
in which it operates' (Power, 1994). In practice, in research, one consequence of this has 
been the focus on (perceived) higher value publications at the expense of, for example, 
reviews, user-oriented publications, books, and academic texts (Lucas, 2006). 
Michael Power has noted that what is actually externally audited within institutions are 
not the first order practices themselves but the second order systems of audit which are 
put in place. In some ways the gap between what is audited (systems of accountability) 
and actual practices leaves space for institutional, discipline, group and individual 
resistance, through surface compliance. However time and effort is required to maintain 
the appearance of compliance, and for individuals in particular, there are costs involved 
in maintaining and managing different identities, some of which have been explored in 
small-scale qualitative studies discussed below. Additionally, changes in institutional 
structure and practice may be required to give even the appearance of compliance (the 
making of an auditable entity) (Power, 1994; Shore and Wright, 2000). 
3.3.1 Audit, accountability, and the autonomy of higher education 
Audit and accountability regimes, along with the increased scope of managers, have 
increasingly undermined the autonomy of the higher education research field (Shore and 
Wright, 2000), although far from completely. This has been done by forcing those 
working within the field to make explicit, or 'transparent' to external audiences the 
criteria used for judgements of the quality of research and teaching, and by reducing the 
scope of their expertise by bringing under the remit of 'management' many of the 
decisions previously made by members of the disciplinary fields and justified or 
legitimated by their position in these fields. 
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In forcing the articulation of the values and principles of vision of the field, 
managerialism and accounting practices undermine the exclusive right of field members 
to judge without reference to anyone but those within the field. In Bourdieu's terms 
what is (however incompletely) being made explicit is part of the feel for the game 
arising from a fit between habitus and field. This is exactly the sort of field effect which 
protects the autonomy of a field: its opacity to outsiders, and hence their inability to 
judge the value of the products of the field. Although the RAE/REF maintains peer-
review at its centre, the autonomy of all research fields in assessing the quality and 
value of research is challenged by the transparency forced upon it. This sort of 
`transparency' has effects which can be argued to be both positive and negative, since 
academic elites have been the sources of abuse of power, but the essential point here is 
that the autonomy of the field is undermined by forcing the explicit statement of the 
basis for judgements previously held to be within their right or power to make purely by 
virtue of their position as members of that field. 
Massification too has challenged the autonomy of research fields and of the university. 
As the population outside universities becomes increasingly educated there are more 
people capable of understanding and judging the research output of universities. Elitism 
(in a non-pejorative sense) has become less effective as a protection of the traditionally 
claimed right of the university to determine 'what shall count as excellent in teaching or 
research' (Gibbons et al., 1994, p. 85). 
A user-focus in education or research is a further challenge to 'educational autonomy': 
if the value of knowledge is to be judged by the user this represents a change in the 
locus of control between knowledge producers and users, and between educators and 
students (Beck, 1999). Accountability and transparency are related by their claim to 
make institutions and services more responsive to users who are in turn supposed to be 
democratically empowered by the possibility of judging the standard of provision 
(Power, 1994, p. 18). Michael Power argues that audit processes do not actually render 
organisations and their workings more transparent. The claim to transparency is 
however an important part of the legitimation of audit processes in higher education. 
This 'user focus' has been used to wrest control from universities to government as the 
state positions itself as the representative of the users' interests. It then legitimises its 
role in setting criteria for the value of research as well as encroaching on the traditional 
power of the academy to say what should be researched. 
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The push for impact and user-focus in research also has the potential to alter the relative 
positions of particular research fields and disciplines within higher education. Subjects 
with less immediate applications have to work harder to justify their research and 
teaching funding. The effective removal of all state funding for the teaching of the 
humanities, arts and social sciences set out in the government white paper 'Higher 
Education: Students at the Heart of the System' (BIS, 2011) illustrates this. In contrast, 
the push for a user focus has created the possibility of more powerful positions for 
applied subjects and cross-disciplinary practice-based fields, including education, 
although whether they have been able to capitalise on this possibility varies. 
The process has not just been a simple one of a progressive reduction of higher 
education autonomy. The RAE has been a site of struggle between government and 
academia and between competing interests within academia (Tapper, 2007). It has been 
suggested that the RAE process in its use of peer-review is academically conservative, 
giving preference to pure research over the more applied or user-oriented research 
which has been more central to government agendas of exploiting higher education as a 
resource for the economy, and that this is therefore a site of conflict with government 
interests which seek to promote this. While peer-review remains at the heart of the 
assessment system (which despite increased use of citation based metrics in REF 2014 it 
seems likely to) at least some academics retain a great deal of influence over how 'good 
quality' research is defined, although not over the wider audit system. 
3.3.2 Audit, accountability, and the individual 
For individuals researching in higher education institutions audit and accountability 
systems have had significant effects. Audit introduces new language, values and norms 
(Shore and Wright, 2000). Increased surveillance leads to an erosion of trust (Tsoukas, 
1997, in Shore and Wright, 2000; Strathern, 2000) as does competition, affecting 
collegiality. Institutionalised insecurity through the need to perpetually account for 
performance is coupled with directly material changes of less secure working conditions 
(the abolition of tenure but also the increased reliance on temporary contracts) and the 
increasing casualisation of the workforce (Allen Collinson, 2009; Marginson, 2000). 
Workload is increased, there is an increasingly hierarchical university structure and 
commodification (of self and work) takes place. Social responsibility is reduced in 
favour of individual responsibility, and anxiety, insecurity and self-policing further 
damage trust and have implications for professional identities (Shore and Wright, 2000). 
A form of reflexivity results but one which is tightly constrained within boundaries and 
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criteria set by others (Shore and Wright, 2000). Bronwyn Davies has argued powerfully 
that surveillance and other neoliberal policies have made critical intellectual work 
within the academy increasingly difficult, and that the language of neoliberalism is 'a 
language that destroys social responsibility and critique, that invites a mindless, 
consumer-oriented individualism to flourish, and kills off conscience' (Davies and 
Gannon, 2005, p. 6). As with institutions, audit has the effect on individuals of changing 
what it audits to render it auditable, here the working practices of academics which must 
be at least presented as auditable. 
3.3.2.1 Theorising the effects of audit and accountability regimes on individuals 
Bronwyn Davies and collaborators have discussed the effects of neoliberal regimes, 
managerialism and audit cultures on individuals working in higher education using 
Foucault's ideas of modes of governance and technologies of the self. Chris Shore and 
Susan Wright have also described audit as an 'instrument of government' which comes 
to act as a 'political technology of the self, by which they mean: 'a means through 
which individuals actively and freely regulate their own conduct and thereby contribute 
to the government's model of social order' (Shore and Wright, 2000, p. 62). It is when 
the 'ambitions of government' are taken up by individuals as their own ambitions that 
they begin to act as a 'technology of the self (Davies and Bansel, 2010). 
'The key to this system of governmentality lies in inculcating new norms 
and values by which external regulatory mechanisms transform the 
conduct of organisations and individuals in their capacity as 'self-
actualizing ' agents, so as to achieve political objectives through 'action at 
a distance' (Miller and Rose 1990: 1). These regulatory mechanisms act 
as 'political technologies' which seek to bring persons, organizations and 
objectives into alignment.' (Shore and Wright, 2000, p. 61) 
The ideal neo-liberal subject is self-auditing. They have taken within themselves the 
norms of accountability and the job of policing and monitoring their own practices. 
Along with the ideology of individual accountability comes a rhetoric of empowerment 
through continuous self improvement. This 'rigorous and unforgiving ideology of 
individual accountability' (Apple, 2005) means 'for most... responsibility without 
power' (Shore and Wright, 2000, p. 70). Although I do not take up the Foucauldian 
ideas of 'technologies of the self or 'modes of governance' in my analysis, this 
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literature provides powerful descriptions of some of the effects of audit and 
accountability regimes on individuals which are directly relevant to my study. 
The broader trend of individualisation has been identified and discussed by Zygmunt 
Bauman: 
'To put it in a nutshell, 'individualization' consists in transforming human 
'identity' from a 'given' into a 'task' - and charging the actors with the 
responsibility for performing that task and for the consequences (also the 
side-effects) of their performance: in other words, it consists in 
establishing a de jure autonomy (although not necessarily a de facto one).' 
(Bauman, 2001, p. xv) 
Davies calls the appearance of increased autonomy within neoliberal systems an 
`illusion' (Davies, 2005), as is the sense of 'empowerment' which accompanies it. The 
individualised responsibility for one's own success found in neoliberal systems is 
closely coupled with vulnerability to failure, and blame for failure is also individualised, 
reducing space for critique of the system itself, and reducing the role of the social in 
accounts of success and failure (Davies, 2005). Bourdieu too has commented on the 
way in which individual competition and individualised relations within social systems 
attack and weaken 'collective standards or solidarities' (Bourdieu, 1998a). 
Empirical studies of higher education and the changing working conditions of 
academics and their professional identities give us some evidence for the extent to 
which this ideal neo-liberal subject, as described above, has been realised, and on how 
academics understand and construct accounts of their research in this context. Much of 
the research that looks at the changing nature of academic work focuses on teaching and 
other aspects of workload, rather than research or writing (Akerlind, 2008a; Tight, 
2003). Research on 'the nature of research, disciplinarily, forms of knowledge, and the 
nature of the university' also seems to be an overlooked area within higher education 
research (Tight, 2003, p. 7). The effects of the RAE/REF on research cultures in the UK 
have been studied, as have academics' constructions of the activity of research in a 
number of countries. However few studies have looked in more detail at publication, the 
ways in which academics make sense of this, beyond being a requirement for the 
RAE/REF, or at how the changes in higher education affect the research field itself, and 
the place of publication in the functioning of the field. 
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3.3.2.2 The effects of audit, accountability and the RAE/REF on research and 
researchers 
In this section I will provide an account of some of the research on the effects of the 
RAE/REF system on researchers working in the UK which is most directly relevant to 
this study. A number of other relevant studies, including some from outside the UK, are 
introduced later in the interview analysis. 
Sandra Harley reported strong divisions within academia between those positive about 
the effects of the RAE and those strongly opposed, with many in between expressing 
ambivalence. She carried out a survey of 800 academics in four disciplines (psychology, 
sociology, marketing, and finance and accounting) at both old and new universities in 
the UK on 'the felt impact of research selectivity on academic work and identity' 
(Harley, 2002). Harley is at pains to point out that it is not the case that those labelled 
research-inactive, or in departments rated poorly in the RAE, feel negatively towards 
the RAE, nor is it just those such as the practitioner and teaching oriented academics 
who are more likely to be devalued or sidelined. Many academics she identifies as 
having benefited from research auditing were strongly opposed to the RAE. A key point 
in Harley's account is the 'dual nature' of the RAE as managerial accountability system 
and as a form of peer review. 
Among those positive about the effects of the RAE there was a difference noted 
between those at old and new universities with those at new universities citing the 
positive impact the RAE had had on their opportunities to do research, and those at old 
universities more likely to note (positively) the 'encouragement to target research and 
publish it in high-status refereed journals' which had come with the RAE. Those most 
strongly opposed to the changes cited the same forms of change but, according to 
Harley, cast them in a different light: as pressure to produce, as introducing 
`inappropriate criteria', and as a challenge to 'the academic's traditional freedom to set 
their own research agenda, to produce the knowledge which they considered important, 
and to disseminate it in the way that they saw fit' (Harley, 2002, p. 196). Finally Harley 
noted hostility to the RAE on the grounds that it had a negative impact on: the quality of 
research carried out, the 'collegiate ideal', and the status of teaching (Harley, 2002, p. 
196). 
This mix of positive and negative responses was also found by Pat Sikes in an in-depth 
qualitative study of an education department in a 'new' university in the UK. Sikes 
confirmed the findings of others that teacher educators seemed reluctant in some cases 
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to identify themselves as 'academics' preferring instead the terms 'teachers' or 
`lecturers'. Identification was primarily in terms of the programmes taught and the 
teams working on these rather than with disciplines (Sikes, 2006). 
Overall Harley suggests that her qualitative survey data points to the 'high identity 
value' or symbolic value of the RAE, with this acting both positively and negatively, 
both as opportunity and as threat: 'performance in the RAEs is a potential source of 
dignity within the profession, and of shame' (Harley, 2002, p.202). Sikes observed this 
too, with the RAE 'bringing recognition and self-affirmation for those who want to be, 
and be seen as being, researchers' in an institution where previously teaching had been 
more highly valued (Sikes, 2006). These observations suggest the 'seductive' nature of 
accountability systems. Harley introduces the idea of a defensive 'negation of the other' 
being employed in order to 'secure identity'. In this identity work: 
`The research-active are defined as 'unproductive' in relation to the 
`real' work of teaching and the necessity to do administration, and their 
integrity as academics engaged in the disinterested pursuit of 
knowledge is questioned in an attempt to preserve a sense of self-
esteem. In turn, the research-active are given grounds for dismissing the 
less active as disgruntled individuals with a personal axe to grind.' 
(Harley, 2002, p. 203) 
Particularly interesting here is the suggestion by Harley of the questioning of the 
`integrity' of those labelled successful through the RAE, another challenge to 
collegiality. Several other aspects of her discussion point to moral or ethical categories 
being applied to the actions of others in the discussion of RAE-related changes and 
responsibility (to the institution, to students) by her respondents. Davies and Bansel 
argue that the development of this moral dimension of neoliberalism is centred round 
the management of risk: 
`...risk is figured in terms of the credibility and survival of the university 
itself and its capacity to be an employer of academics. The self-interest of 
the academic is re-constituted in terms of the interest of the university, 
and the self-interest of the university translates back into the interest of 
the academic. These acts of translation install the interests of the 
institution at the heart of these transactions such that those who do not 
comply put the institution itself at risk. Conformity thus acquires a moral 
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imperative larger than one's personal survival as an ethical being.' 
(Davies and Bansel, 2010, pp. 8-9) 
Through the imperative of responsibility — for the university, for the department and for 
colleagues — academics are positioned as having to make choices in which they, as 
neoliberal subjects, have to `take[] up responsibility for that which is institutionally 
defined as politically acceptable and economically viable (Beck, 1992; McWilliam, 
2004)' (in Davies and Bansel, 2010). The tensions which can arise from this moral 
imperative to responsibility without power are evident in Harley's study. 
There was evidence of guilt surrounding compliance in Harley's study which was 
related to this ethical dimension of judgements about others' actions associated with 
doing well in the RAE: 
`Conscious of the violence done to traditional academic values, they 
judged themselves, either individually or collectively, to be at least in 
part responsible and, for that reason, felt all the more frustrated, 
somewhat compromised and just a little bit ashamed.' (Harley, 2002, p. 
201) 
Harley reported that over half of her respondents 'admitted' (in her words) to 'changing 
the direction of their work to fit in with perceived RAE demands'; half of these had also 
described `RAE-led change' as bad (Harley, 2002, p. 197). This ethical or moral 
dimension to identity construction around the RAE/REF raises some interesting 
questions. It highlights the emotive nature of these judgements. It underlines the depth 
of the divisions the RAE/REF has the potential to create and the difficulty of engaging 
with its effects on a rational level. And finally it underlines the real threat posed by 
audit cultures to collegiality (an important ideal in higher education whether or not we 
accept it as ever actually describing academic culture). This ethical dimension to 
descriptions of the behaviour of others surrounding the RAE/REF, guilt and compliance 
will be taken up in the interview analysis. 
Although some academics resist change there is some evidence, for example from 
Stephen Balls' work on performativity in school teaching (Ball, 2006), that newer 
academics, only familiar with this context and way of working, may be less likely to. 
For others, strategic compliance leads to uncomfortable tensions, particularly as the 
norms and language of accountability become more deeply embedded into institutional 
life and 'common sense' ways of talking about and seeing academic work and the role 
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of universities in public life. Louise Archer's study of younger academics' identities 
(Archer, 2008b) focuses on how academics negotiate ideas of authenticity and success 
within what she calls a 'performative ethos' in higher education, relating this to gender, 
race and class. This 'performative ethos' can be thought of as the prevalence of 
accountability and audit. Archer's study and the issue of career stage are also discussed 
further in the interview analysis. 
A final UK-based study looking at effects of the RAE on the 'research game' is Lisa 
Lucas' study of three research areas, biology, English and sociology using two 
universities as case studies (Lucas, 2006). The two universities were a pre-1992 and a 
post-1992 institution, the first with a 'successful research mission' and the second 'with 
a predominant teaching mission'. Lucas used Bourdieu's general concept of symbolic 
capital. Lucas's analysis of department management responses to the RAE suggests that 
there was a process of second-guessing the hierarchies of value which might be applied 
by the RAE panels for different forms of publication and an attempt by departments to 
gear production and submission accordingly. Lucas reported conflict and tension 
between different systems of values. Different forms of publications (books, reports, 
journal articles etc.) and different places of publication (the journal or publishing house) 
were seen as having different levels of symbolic capital in Lucas' analysis, and this 
varied with subject area. Some academics felt that teaching-related publications, or 
publications for other audiences (books in biology, for example) were treated as having 
less value as a result of the RAE. 
To illustrate the disciplinary variation and the effects of the RAE demonstrated in 
Lucas's study, we can consider the idea of 'being international', one of the RAE panels' 
requirements (see Bridges, 2006b for further discussion of the effects of this 
requirement). Being international was regarded as more important in some fields than 
others. There were also different signifiers of being international in the fields studied: in 
biology interviewees talked about the importance of attending conferences and raising 
the international profile of their work; while in sociology the importance of attending 
international conferences in 'being international' was much less. This variation by 
subject area strongly suggests the need to explore fields individually rather than making 
assumptions about the more detailed ways in which the RAE/REF has affected 
publication. 
Overall then empirical studies which relate to the RAE/REF and publication in the work 
of academics in the UK suggest both institutional and disciplinary variation. There is 
35 
much ambivalence over the effects of the RAE with some welcoming it and some more 
critical. It has opened up possibilities for some academics, particularly in newer 
institutions. The complex ways in which academics make sense of their own work as it 
is affected by the RAE, and that of others, is evident, and there is an ethical dimension 
to some of the judgements made. These studies provide important context for the 
interview analysis in chapters seven and ten and a number of the issues highlighted 
above will be taken up directly in the analysis. 
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Chapter 4. 	 Developing the empirical study 
The initial focus as outlined in chapter one was quite broad and in order to move 
forward empirically the project needed to be narrowed down and focused. In this 
chapter I discuss the development of the empirical study in more detail. I employ the 
theoretical framework set out in chapter two and the account of the broader context 
within which mathematics education research in the UK takes place, set out in the 
previous chapter, and in particular the research discussed in section 3.3.2 on the effects 
of audit and accountability systems like the RAE on the individual. Here I focus on the 
relation of the empirical study to the initial aims of the study; detailed discussion of the 
implementation of methods is postponed to chapters six and eight. 
4.1 The focus on the UK and on mathematics education research 
Three ways of narrowing the focus were employed: focusing on a sub-community, 
mathematics education research; focusing on a national context, the UK; and focusing 
on one aspect of academic research work, publication. 
I began my PhD study with an interest in the mathematics education research 
community which I was beginning to work in and consequently the empirical study is 
focused on this community. However, as I began to develop the analysis of data and 
review the issues affecting mathematics education research it became evident that many 
of the issues were more generally applicable to education research. At the end of this 
process it seems most useful to think of this study as an exploration of the broader 
education research community through a more manageably sized sub-community: 
mathematics education research. The smaller size of this community made it possible to 
explore the whole UK-based sub-community using techniques such as network analysis. 
As the discussion proceeds I will say something about the particularity of the 
mathematics education research community, as well making some claims about the 
wider education research community. 
The trends towards audit culture, neo-liberalisation of education institutions and 
changing involvement of the private and public sector discussed in chapter three, are 
recognised to be occurring internationally. However, different countries are moving at 
different paces, as well as having very different education systems historically, and 
different patterns of research in education. Additionally, in education research the 
national community is strengthened further by the cultural, historical and institutional 
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differences between countries' education systems. Consequently it makes sense to 
explore the national community in the UK, taking care to consider its relations with a 
broader international community. Unlike the restriction from education to mathematics 
education there is no aim to generalise claims from the UK to mathematics education 
research in others countries. In this study practical considerations mean that the national 
focus moves at times between a discussion of England and a discussion of the UK and 
this is signalled. Finally, it was decided to focus on one aspect of the activities of a 
research community: research writing and publication. 
4.2 The focus on writing, publication and collaboration 
The focus on publications allows me to cut an analytical cross-section or seam across 
the three levels at which the field of mathematics education research is being explored. 
Recalling from chapter one, these three levels are: its structure (the meso level), its 
relation to other fields (the macro level), and through the sense-making of individuals 
who are involved with the field (the micro level). Writing and publication are important 
practices in the micro-level lives of active academics and in particular an important way 
in which they relate to and are judged by their institution and research field(s). 
Publication is also intimately bound up in both internal and external field struggles: it is 
a key site where research activity is monitored and controlled, within the research field 
and externally. Within the research field, at the meso-level, publications are an 
important form of capital, and peer review a form of gate-keeping. In the content of 
papers and the peer-review process the reinforcement and struggle over the internal 
doxa and external boundaries of the field takes place. Writing and publication, are also a 
significant part of the internal control mechanism of the field, or a place where the 
internal doxa (the taken for granted) of the field is established, as well as its 
understanding of itself (the stories it tells, the constructions of the field) and its external 
presentation of itself. Externally, at the macro-level, publication is linked to 
accountability regimes and funding decisions. The way in which writing and publication 
are tightly bound up with struggles between and across different fields, with the lives 
and work of academics, and as a potential site where the future of the field's self-
understanding is struggled over, makes it an ideal focus for this study. 
From the Bourdieusian perspective laid out in chapter two, research papers act as capital 
within both the research fields (such as mathematics education research or other areas of 
research or disciplines) and institutional fields where academics work. Within research 
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fields (such as different disciplines, areas of specialism etc.) publications, both their 
content and the place and fact of their publication, are one of the ways in which more 
dominant positions within the field are gained. In the institutional field (the university 
where an academic works) publications are also a form of symbolic capital but they are 
valued most obviously against their appropriateness for RAE/REF submission. This 
overlaps with their valuation within research fields since RAE/REF evaluations are 
based around the idea of peer review, but as we have seen in chapter three this 
relationship is complex, with some of the assessment criteria externally determined, 
such as the focus on impact in the 2014 REF, leaving only the detail of interpreting 
these criteria to the panels. So research papers, as symbolic capital, are caught up in 
several different although overlapping systems of evaluation. The idea has been put 
forward that the RAE/REF and research selectivity has 'changed the game' within 
academia (Lucas, 2006). This has implications then for how the written output of the 
field operates with respect to the field. 
A closely linked aspect of research writing and publication is collaboration. 
Collaborative links were an early focus of this study and they are one form of 
connectedness within the field which can be explored through network analysis. Like 
research publications, collaborative links act as capital in academia: both in the research 
and institutional field. They are a form of social capital (as discussed in chapter two) in 
that they are potential sources of information, and possibilities of influence. 
Additionally, they can be thought of as a form of symbolic capital; collaborations with 
high-status (dominant) individuals within the field can be more valuable capital than 
collaborations with less well established individuals. Although this too is a complex 
issue with class and gender elements around the attribution of capital associated with 
collaborations (Reay, 2004a). 
Academic writing and publications are practices with different functions, which do 
other things than those which Bourdieu's analysis draws attention to. Although it is 
beyond the scope of this study to explore all of these I will discuss several of them here 
and return to these in chapter eleven in order to reflect on the implications of the study 
for the future of academic writing and publication and its possible role(s) within the 
practices of the field. Academic writing can be seen as a site for knowledge production 
within a field and for the policing of content: the rules of the game and logic of the field 
are worked out, in part, through the written output of the field. Academic publication is 
part of the communication and dissemination process by which academics share their 
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work with other academic audiences and through which they hope to influence the 
thinking and future work of other academics. It also involves the creation of a public 
record for the output of the field, as approved by the field, through the process of peer-
review. Academic writing is also one of the sites where academics act out belonging, or 
perform in a way which is acceptable to the field. 
To summarise, research publication is extremely important on a number of levels which 
cross-cut one another: within a Bourdieusian framework it is important both within the 
logic of the game as one of the key sites where knowledge is produced, and as forms of 
capital implicated in the struggle for position and over the definition and boundaries of 
the field itself (i.e. stepping into and out of the logic of the field). Also, publication is 
important at three different levels of detail: in the academic work of individual 
academics (the micro-level), in the way in which the research field is constituted and 
develops and its internal struggles (the meso-level) and in the relations of the research 
field to other fields (the macro-level). By focusing on publication the focus of the study 
is narrowed in a way which does not limit it to a single level of analysis, and which 
encompasses all of the key concerns of the study. 
4.3 Developing the empirical study 
Overall, the aim of the study is to explore the current state of the education research 
community in the UK through an examination of the publishing practices of the 
mathematics education research field in England and the place of publication in the 
work of individual academics within this community. The underlying assumption is that 
understanding change within the field, and responses to changes taking place outside the 
field requires an exploration of the responses and perceptions of individuals. However, 
the significance of these individual-level behaviours can only be fully understood by 
stepping back and considering their combined import for the field. The broadly 
neoliberal changes in the UK higher education sector outlined in the previous chapter 
provide the context within which academics work and hence provide an essential frame 
within which this work and the choices of academics must be understood. In 
Bourdieusian terms this broader context is usefully thought of in terms of the relation of 
the field of mathematics education research to other fields, with changes affecting its 
degree of autonomy in the logic of the game of the field and the distribution of field-
specific capital, its boundaries, and entry conditions. 
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My approach is premised on the idea that local and individual practices are constructive 
and reconstructive of social structures (Bourdieu, 1990) and consequently that 
community level patterns can be better understood by exploring the individual actions 
and choices they are made up of, along with the broader context of higher education 
research within which these occur. I also want to understand the roles of individuals in 
this in order to say something about how change, as understood in terms of the 
knowledge production of the field, can come about. The assumption is that change, like 
reproduction, takes place in the small everyday actions of individuals and groups, and 
that it is by exploring at this level that we can understand both the mechanisms of 
reproduction and of possible change. Of course change can be pushed from outside or 
on a larger scale but this still goes through a process of reinterpretation as it is reacted to 
and reinterpreted at the level of individuals and groups. The way we make sense of and 
reflect on our actions and practices is a site for potential agency and change, both for 
individuals and groups. 
I start with a broad overarching question of how research publications function in the 
work of mathematics education research academics and in the 'economy' of the field. 
The term 'function' focuses attention on two aspects: the ways in which publications fit 
within academics' understanding of and meaning-making surrounding their work; and 
the role they have as capital in struggles within mathematics education research as a 
field, both in accruing capital to the individual (focusing here on place and type of 
publication) and in reinforcing or challenging the rules of the game or stakes of the field 
(focusing here on the meaning-making of individuals in the field). In order to address 
this question both original empirical research within the mathematics education 
community and existing studies of the state of education research in the UK were used. 
I employ three different approaches in order to enter the empirical field in different 
ways. In chapter five I use existing research and statistics to create an account of the 
field of mathematics education research (detailed in section 4.3.1). This addresses the 
meso-level of the field and builds on the account of its broader (macro-level) context set 
out in chapter three. Interviews with publishing academics in mathematics education 
research in England provided a way into the micro-level of individual experience 
(section 4.3.2) and social network analysis of publications and collaborations aimed to 
link the micro with the meso levels of analysis (section 4.3.3). 
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4.3.1 The current state of mathematics education research in the UK 
In the first part of the study I used existing literature, statistics and discussion of the 
state of education research and mathematics education research to create an account of 
education research and mathematics education research as a field. This included 
statistical information on funding and demographics in the field, reviews of the 
institutional conditions for research and histories of the fields, all focusing on education 
research or more closely on mathematics education research. These are scattered 
sources of information, created at different times and for different purposes. Here I 
bring them together using Bourdieu's conceptual language in order to create an account 
of mathematics education research which focuses on capital and power relations within 
the field, and in the positioning of the field with respect to other fields. The focus is on 
capital relating to publication. 
This account of mathematics education research builds on the conceptualisation of the 
current context in higher education set out in chapter three. The result is a construction 
of the field using conceptual tools from Bourdieu which is firmly grounded in the 
current higher education context. One of its strengths is that it is not achieved by 
isolating either the field of mathematics education research or those working in it from 
the complexity of relations they have beyond this. It is a social construction, and 
therefore it both enhances and obscures aspects of social reality, it foregrounds and 
backgrounds, it has effects, and does work. However, it is a social construction with 
(relatively) transparent process of production. This account is an important outcome of 
the study in itself but it also provides the basis for the analysis of the interview data, and 
an impetus for some of the questions explored in the interview and network analysis. It 
is the detailed articulation of the general 'theoretical field' and the more specific 
`problematic' within which this work is located (Dowling and Brown, 2010). 
Additionally it represents a description of the 'general empirical field' which will be 
further localised in later chapters through the choices made in developing the detail of 
the empirical studies. 
Applying the Bourdieusian concept of 'field' to education research, and more narrowly 
to mathematics education research allows me to interrogate the structure of mathematics 
education research within this framework, asking about: its degree of autonomy from 
and relations with education research and other academic fields; the positions available 
within it; the stakes specific to it; the rules of the game within it; its doxa or distinctive 
logic(s); and, its boundaries and entry conditions. In addition to mathematics education 
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research there are a number of other fields within which academics operate and these 
fields overlap and nest within one another in complex ways. Individuals are positioned 
within many different fields simultaneously and may orient deliberately to one or other 
at different times and with varied degrees of success. Bourdieu developed the idea of 
the academic field in his 'Homo Academicus' and other writing on the academic world 
(Bourdieu, 1988). Higher education in the UK as a whole is seen as a field within which 
institutions, disciplines and individuals struggle for position and control over resources. 
In calling mathematics education research a field I am proposing that it is, at least to 
some extent, a space of positions within this broader academic field which has some 
degree of autonomy; that there are some principles of recognition (of vision) which are 
specific to this social space of positions and some specific stakes. The extent to which 
this is valid can be held as an open question to be explored and argued for further as I 
try to apply the language and concepts of fields to understanding education research and 
mathematics education research in chapter five, and later in chapter twelve. 
4.3.2 Interviews with academics publishing in mathematics education 
Interviews were used explore individuals' experiences of working and publishing in 
mathematics education research, their positions and perceptions of the field, and related 
fields, particularly as they relate to writing for publication. Bourdieu provides habitus as 
a tool for conceptualising the individual's dispositions to act within the world and points 
us to the consideration of 'fit' between habitus and field. Academics are seen as the 
possessors of a habitus which is structured by their past experiences and which is 
associated with dispositions to act in certain ways, and principles of vision and division, 
or ways of seeing the world. This habitus fits to varying degrees the different fields 
which academics move in producing tensions, different visions of the meaning of 
activities, and providing different stores of resources through which individuals can take 
positions with respect to these fields and available positions within them. 
Through the interviews I aimed to identify some of the discursive resources drawn on 
by academics in making sense of their publishing practices, as one aspect of academic 
work, and how this related to other aspects of academic work, career trajectory, and 
field orientation and the multiple fields they work within and can position themselves in. 
Additionally I asked how the practices of writing and publication were conceptualised 
and presented using these resources. These resources tell us about the possibilities 
available, the socially-shared discursive and narrative resources available within the 
field, and related fields, as well as giving us a more holistic view of the ways in which 
43 
individuals might combine these to negotiate their positions within multiple fields, for 
example, by aligning themselves with or distancing themselves from particular fields, or 
particular visions of fields. 
In the analysis I focused on evidence of boundary negotiation, tensions, and alignments 
and rejections, relating these to career trajectory and position with the publication 
networks generated in the social network analysis. Tensions tell us something about the 
norms of the field which are most visible where they become problematic for someone. 
I looked for discussion of fitting in, of feeling uncomfortable, and of belonging or not 
belonging, bearing in mind the many ways in which these can arise. Finally, alignments 
and rejections refer to the work individuals do to position themselves either through 
aligning with a position, value, or practice, or by creating and rejecting a position in 
order to create an explicit contrast with their own position. 
4.3.3 Social network analysis of collaborations in mathematics education 
Social network analysis (SNA) was chosen to explore patterns of publication across the 
whole field. Social network analysis provides tools to order to visualise and carry out 
exploratory descriptive analysis of the networks which are formed by tracing relations 
between people. In this study I use SNA to map the connections within the mathematics 
education research community which are formed by collaborations between academics 
which result in research papers. SNA was chosen for this study because it has the 
potential to link two levels of analysis: that of the field with that of the individual, and 
to allow us to explore relations and structures within publication in the field. I wanted to 
be able to explore the social structure of the field, as it related to publication, as well as 
individual positions within it, relating the two and so gaining greater insight into each. 
While there is some available research which examines education research and 
mathematics education research as areas of academic study, there is less available 
information about publishing patterns across the field of education and mathematics 
education research, in particular with reference to: who publishes or does not publish, 
where and how often they publish, and with whom they publish, and if and how these 
individual actions combine across the field into larger structural patterns. The 
combination of descriptive statistics of publication and SNA allows us to explore this. 
SNA approaches are essentially relational, focusing less on the characteristics of 
individuals and more on their place within broader networks of social relations. 
Additionally, unlike many quantitative methods, SNA is based on a whole network 
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approach rather than sampling from a community, and this seems particularly 
appropriate for an exploration of fields. A whole network approach is appropriate to 
exploring the whole community and how individual choices and actions combine to 
create broader links and patterns. It allows us to examine both the structure and the 
place of the individual within that structure. 
I used interviewees' descriptions of their relationships with mathematics education 
research and researchers to examine collaborative network data and reflect on the 
different meanings which network positions have for individuals. By starting with 
consideration of network structure and then moving to qualitative studies of individual 
experience and sense-making, and then reflecting back on the network structure in 
chapter ten, I bring the theorisations and assumptions of SNA, such as the idea that 
collaborations act as social capital, into question, for example, by looking at the 
different ways in which collaborations operate and the significance of publications as 
capital for individuals. The potential of SNA as a tool for studying collaboration in 
research fields is reflected on in chapter twelve. 
The aim was to have the different elements of the empirical analysis and literature 
review inform one another. In practice the interview pilots were carried out first 
followed by the selection of SNA and descriptive statistics of publication patterns as an 
approach and an initial wide exploratory stage using these tools. This was followed by 
the main interviews and then a more focused study using SNA leading to the analysis 
reported here. Literature reviews proceeded in parallel and informed, and were in turn 
directed by, the empirical studies, and this was the case throughout the empirical design, 
implementation and analysis. This order in which the different parts of the empirical 
study were carried out meant that the early pilot stages of the interviews and SNA 
informed the implementation of the main parts of the study, but it was not possible to 
use the later analysis from either part of the study to inform the questions asked. 
4.4 Analytic approach: two accounts of practice in Bourdieu 
Using the language of fields introduces the idea that we can think about particular 
practices, including but not limited to discursive practices, as operating on two levels: 
firstly they make sense to the individual and can in that sense be disinterested 
(following one's own inclinations and interests) and yet on another level we can see 
them simultaneously as being 'interested' (in that they are among those actions which 
are most likely to lead to 'profit') when the habitus of the individual fits the field in 
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which they find themselves. Another way to think of this is as stepping between the 
`logic of the field' and an analysis in terms of power. This approach leads us to interpret 
actions twice: firstly how they are made sense of can alert us to the fields which are 
being oriented towards, and/or inform us about the nature of the game within fields 
(with contradiction possible here); secondly, we can consider the underlying value of 
particular actions for individuals with respect to the fields they are part of regardless of 
their accounts of the practices. In the discussion and analysis that follows I will move 
back and forth between two accounts, keeping them in tension; even where one is given 
precedent the other is always present, and the focus on one should not be taken as a 
denial of the other. 
For Bourdieu, a crucial element of his account was that the misrecognition of social 
constructions of reality was a necessary condition for the exploitation of unequal power 
relations; it is 'the veil of symbolic relations without which, in many cases, class 
relations would not be able to function in their 'objective' truth as relations of 
exploitation' (Bourdieu, 1990, p. 136). However, neither account is adequate on its own; 
we live in an 'intrinsically twofold reality' (Bourdieu, 1990) and to reduce this to either 
one of its two aspects removes the insight that it is through their relation that inequality 
and domination are legitimated and perpetuated. 
This dual account of social life and Bourdieu's focus on the level of competition and 
struggle for position and resources raises questions about how we are to interpret the 
two levels on which actions operate in our understanding of the individual 'philosophy 
of the subject': do we have to see individuals as acting deceitfully, or in bad-faith in 
order to accept Bourdieu's analysis? Or, alternatively must we set the analyst up as 
having a superior position in interpreting social action, while everyone else is cast as a 
`dupe'? Calhoun suggests that this is a question cast in the concerns and theorisations of 
the Anglo-Saxon sociological tradition rather than the French, (although not intending 
to dismiss it) (Calhoun, 2000). 
I argue that identifying this economy of practices doesn't mean that the accounts given 
by people are false, epiphenomenal, examples of false consciousness, or, worse, 
deceptions which are aimed at hiding power relations. Bourdieu's language leads us to 
think about mathematics education as a space with limited resources which are being 
struggled over (again, the language of struggle is not necessarily meant to imply 
conscious struggle, though this certainly also exists). Bourdieu's conceptual framework 
allows us to rethink the debates about theory and its role in maths education as part of 
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that struggle, regardless of the good faith in which they are carried out. This framework 
therefore gives us a different language to apply to the diversity in mathematics 
education discussed in the introduction; a different way of making sense of that 
diversity, for example, through considering the different fields which individuals are 
part of, through the idea of mathematics education research as an open field with 
relations to other fields. In particular we can think of the diversity of approaches, and 
attempts to present these as legitimate and valuable examples of mathematics education 
research, as part of a struggle over the boundaries of the field and the recognition of 
capital in the field. Similarly, debates over the quality of research often explicitly debate 
possible ways in which this should be judged: we can see this as debate on the 
principles of vision or of recognition of value in the field. The value of this way of 
describing or constructing the academic field of mathematics education research is held 
as a question, and a further outcome of the study is a critical analysis of the value of 
Bourdieu's conceptual tools and language for analysis of contemporary higher 
education in chapter twelve (section 12.3). 
I take the position that there are different ways of describing and ways of seeing actions 
which have different effects and implications, rather than that there are right and wrong 
accounts. But although I am not taking the latter position, I am suggesting that 
collective reflexivity about the power implications of the stories we tell about our work 
as academics is necessary in order to realise its critical or emancipatory potential. 
Accounts are tied up in power relations and unequal relations of capital possession and 
control and so they can be analysed in these terms and their effects considered. While 
arguing that there are no correct or incorrect accounts as an epistemological position, I 
do take a pragmatic and moral position on which accounts are more valuable or 
desirable and in particular I take the position that the reduction of inequalities of power 
is an end worth working towards. 
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Chapter 5. 	 The social organisation of education and 
mathematics education research 
In order to build up an account of the research environment within which mathematics 
education research is carried out in the UK, of its 'social organisation' or nature as a 
field, I will draw on the existing literature which examines working conditions for 
academics worldwide, in the UK and within education research in particular. Very 
different sorts of research are available to shed light on the academic research world: 
statistical analyses of whole sectors, theoretical, sociological, policy-based discussion of 
changing political, economic and social pressures, smaller-scale qualitative studies of 
the effects of policy changes at institutional, department and individual levels, and 
studies of the experiences of academics. Sources for this chapter include papers 
discussing the state of education research in the UK, focusing on those which 'set out to 
analyse the current state of the social organisation of educational research [in the UK]' 
(Lawn and Rees, 2007). A key resource is the special issue of European Educational 
Research Journal produced by members of the British Educational Research 
Association (BERA) which aimed to begin 'mapping' education research in the UK 
(Vol. 6(1), 2007). This examination of the social organisation of research can be 
contrasted with studies of its research questions, methods, results, products, theories, 
goals or any other, more common, means of mapping the field. 
5.1 Structure and conditions of university-based research in the UK 
Universities can themselves be seen as fields and therefore as sites of internal struggle 
(Bourdieu, 1988). Universities are nested within a single broader higher education field: 
the competition between universities and groups of universities for resources, 
employees and increasingly, students, is a struggle for resources (generally) but also for 
principles of vision — to be able to say what is more or less valued, to have the power to 
describe the broader higher education field. 
The UK university system is heavily stratified, with the ancient universities and other 
Russell group universities receiving by far the largest proportion of government 
research funding and other funding. The stratification, or diversity, of the sector can be 
understood in part through its history. The 'ancient' or medieval universities, including 
Oxford and Cambridge, were joined in the 19th century by the red-brick or civic 
universities, partly as a result of industrialisation and to cater for a growing middle class. 
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The red-brick universities, which include Birmingham, Bristol and Manchester, had a 
different curriculum from the ancient universities, focusing initially on science and 
engineering. The 1960s saw an unprecedented expansion of the university sector with 
the 'plate-glass' universities forming, such as Warwick, York, Lancaster, East Anglia, 
Loughborough, and Keele. The most recent additions to the higher education system 
have come since 1992 through the 1992 Further and Higher Education Act which 
opened the way for large numbers of former colleges and polytechnics to gain 
university status. This accelerated a process which had begun earlier; teacher training 
colleges have been moving into universities since the 1970s (Lawn and Furlong, 2007). 
Increasing institutional stratification has been blamed for the changing conditions and 
perceived loss of academic freedom in some institutions (Pirrie, Adamson and Humes, 
2010). Within this struggle to construct a vision of the sector the idea of research-
intensive and teaching-focused institutions is particularly contentious. This is illustrated, 
for example, in the resistance to the idea put forward in the 2003 Roberts Review of a 
two-tier RAE where some institutions (those currently receiving little or no funding 
through this route) might submit reduced accounts of their research activity, thus 
removing much of the bureaucratic burden (Tapper, 2007). To use this classification of 
universities, or any other, lightly, is to reinforce it. 
The `massification' of higher education has raised questions about the feasibility of an 
increasingly large academy where everyone carries out both research and teaching 
functions, the so called 'elite model' (Deem, 2006). In particular this expansion has put 
a strain on the traditional link between teaching and research, and the expectation that 
all staff will be both researchers and teachers, changing the 'social dynamics' of 
institutions, and of national and international higher education systems (Valimaa and 
Hoffman, 2008). Further separation of teaching and research would significantly alter 
the traditional idea of the academic and of the university, although the debate about the 
link between research and teaching is long-standing and these potential changes are far 
from the first perceived threats to this link (see, for example, Barnett, 2011; Delanty, 
1998; Delanty, 2001). 
Increasing selectivity of government research funding (the deliberate concentration of 
funding in fewer institutions and groups discussed in chapter three) has intensified this 
debate: 75% of government funding for research distributed through the RAE in 2001 
went to only 24 of 174 returning institutions and to 26 out of 192 returning institutions 
in 2006 (McNay, 2003, reported in Barker, 2007). This pattern is repeated in education 
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research. The remainder of government funding, distributed through the research 
councils, follows a similar pattern of concentration in relatively few institutions despite 
`open' competition for these funds (Tapper, 2007). The funding gap which is left for 
many institutions has been filled by alternative funding sources (with differing degrees 
of success by different universities and groups within universities), such as industry 
funding, businesses, charities, non-governmental organisations (NGOs), and local 
government. The potential funds available from alternative funding sources will clearly 
vary by subject area. 
Changes in employment and working conditions within higher education, which are 
mirrored in other sectors, are connected to a broad neo-liberalisation discussed in 
chapter three. Massification has been accompanied by work intensification and the 
increased casualisation of the higher education academic workforce (Allen Collinson, 
2009; Marginson, 2000), and with a loss of autonomy and control in the workplace for 
some employees. There have been suggestions that a core and periphery have developed, 
with different working conditions and an increased instrumentalisation of higher 
education workers' attitudes (Parker and Jary, 1995). Similar patterns with 
`marginalization' and 'proletarianization' directly related to non-standard employment 
conditions (Connell and Crawford, 2007) have been observed in the Australian higher 
education sector. In the research process this core-periphery idea may relate to a 
differentiation of the intellectual labour process between research workers and 
academics with associated ownership and credit attributions. Aspirational ideas about 
attaining these 'core' positions. with more favourable work conditions (such as 
permanent posts and lectureships) and with greater ownership of intellectual labour, is 
part of how some academic workers justify or make sense of their current working 
conditions. This is despite the fact that the distribution of job types and 
`proletarianization' of intellectual labour means that, for many, gaining a 'core' position 
is an unrealistic goal (Connell and Crawford, 2007). The result of these policy moves by 
successive governments has been a university sector which is increasingly diversified in 
a number of key ways: by the amount of research funding, by the sources of research 
funding, and by the balance of teaching and research functions. In addition to this many 
universities have made changes to their employment and governance structures, partly 
in response to these pressures, and this has affected academics' working conditions. 
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5.2 Structure and conditions of education research in the UK 
In the 2008 RAE, education was ranked 64th out of 67 research units in terms of the 
percentage of 'internationally excellent and world-leading quality indicators' in research 
submitted (Gilroy and McNamara, 2009). This has led to much debate about the quality 
of research within the field and yet it seems inevitable that the role and tradition of 
education academics as researchers is less clear than that of academics in many other 
areas. The questions raised above about the relation between teaching and research, and 
the differing functions of universities and academics, have an added layer of complexity 
when we compare the more traditional academic subjects with subjects, such as 
education, which involve large-scale professional training and non-standard academic 
career trajectories (often including professional experience). 
5.2.1 Research assessment and funding 
In 2002 the Organisation for Economic Co-operation and Development (OECD) 
estimated that in the UK 60% of education research funding came through the Higher 
Education Funding Council for England (HEFCE), 14% from government directly, 
about 5% through research councils, principally the Economic and Social Research 
Council (ESRC). Eighty percent of the funding from government (through HEFCE and 
otherwise), research councils and charities went to just 22 institutions (OECD (CERI), 
2002). In education research, as in other areas, government funding distributed through 
HEFCE and the RAE/REF has been distributed in an increasingly specialised way to a 
small number of institutions. 
Gilroy and McNamara (Gilroy and McNamara, 2009) have charted the history of 
research assessment in academia in the UK, focusing on its impact on education 
research. Post-1992 institutions fared badly in the early assessment exercises in 
education (Gilroy and McNamara, 2009) and by 2001 only one post-1992 university 
(Manchester Metropolitan University) received any research funding from this source 
although more recent exercises were more positive (Research Assessment Exercise, 
2008). The figures from the OECD for research funding in 2002 suggest that there is a 
difference between subjects such as education where the scale of possible alternative 
funding seems unlikely to be comparable to government funding sources, and subjects 
that might hope to secure greater funding by turning to business and industry than that 
As the report acknowledges there is some difficulty in gaining exact figures on the different sources of 
research funding and these are further complicated by the different reach of various funding sources 
across the four countries within the UK 
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provided through government. This means that there are departments with very little 
education research funding available despite having academics carrying out research 
(Mills et al., 2006, p. 44). Consequently, the primary sources and the amount of 
research funding for education research differ considerably for different types of 
institution (Lawn and Furlong, 2007) and overall patterns of funding differ in education 
from other social sciences, with a lower proportion of ESRC and more government and 
charity funding. However, the funding picture remains complex and there is some 
evidence that per head (i.e. per researcher) research funding remains reasonably high at 
institutions which receive little or no funding through the research assessment exercises 
(Lawn and Furlong, 2007). 
Lawn and Furlong have speculated about the different career paths open to education 
researchers in different types of institution in the UK, connecting this with institutional 
missions as well as funding patterns: 
...it is possible that quite different careers are being established in better 
funded universities compared with others. Different institutional missions 
toward teaching, knowledge transfer and external funding may well create 
different sorts of opportunities for researchers. These 'kinds' of researcher 
may not be able to transfer into other forms of education research.'(Lawn 
and Furlong, 2007, p. 63) 
Publishing patterns may also be affected by different funding patterns. Differences of 
funding sources and availability, and the lack of significant funding for many, may lead 
to different types of research being undertaken, and this being aimed at different 
audiences. Some evidence suggests that 'research-funded departments' focus slightly 
more on 'other researchers and policy makers' and that 'non-research-funded 
departments' are more likely to direct their research towards practitioners with 
associated differences in research culture (Gilroy and McNamara, 2009). 
5.2.2 Demographics and working conditions 
Although research selectivity has led to many changes in the organisation of education 
research in the UK there are other particularities of education research which are 
relevant in understanding its current institutional position and internal structure. Some 
peculiarities of education as a research discipline are described by Mills et al (Mills et 
al., 2006): the large number of second-career researchers, many with practitioner 
backgrounds, means among other things a shorter time spent in academia and an older 
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demographic; the lack of a clear path of career progression in education research; the 
variable provision for the development of research skills by new academics through 
training or education; the peculiar 'vulnerability' of education research to policy 
changes and 'political process'; and, finally, the low status of undergraduate degrees in 
education. 
Differences in recruitment patterns for areas like education, which recruit from 
professionals in other fields, partly account for the different demographic observed 
among education academics (Mills et al., 2006). More than 52% of academic staff in 
education are aged 50 or over and more are UK-nationals than the average across the 
social sciences (Mills et al., 2006, p. 44) which is perhaps a reflection of the teaching 
profession. Education is the second largest area of social sciences in terms of number of 
researchers (Mills et al., 2006) (with around 5000 temporary and permanent academic 
staff, including teaching-only staff). About one third of staff in education are classified 
as 'research active' for RAE purposes, a lower proportion than in all other social 
sciences (Gilroy and McNamara, 2009), although there is reason to believe that a much 
larger proportion is in fact involved in research (Lucas, 2006). A relative peculiarity of 
education research in the higher education sector is the combination of large size (as a 
result of the need for teacher education) with relatively low status of the field within a 
more general research field. 
An important factor in the changing conditions and profile of the academic workforce in 
education has been the move, largely post-1992 but dating from the 1970s, to university 
status of many teacher training providers (i.e. teacher training colleges have become 
universities with accompanying changed perspectives). This has brought a number of 
staff into university academic positions with a non-traditional career history for a 
university academic, a position which is quite common in education research as well as 
other practice-oriented research areas. Lawn and Furlong note the increased 'obligation' 
of education academics to research as well as teach in the context of this move into the 
higher education sector (although we might question to what extent is this the case in all 
institutions and for all academics within institutions) (Lawn and Furlong, 2007). A final 
significant factor in understanding the place of education research in the higher 
education sector is its status as an 'importer' area: education research imports academics 
(Mills et al., 2006) and ideas (Niss, 2007) from other research areas. 
Unlike education research in the UK there is little direct evidence or study of the 
institutional conditions for mathematics education research. Many of the observations 
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made above about the demographics and working conditions of education research, and 
the effects of changes in research assessment and funding patterns, apply to 
mathematics education researchers too. The institutional locations of mathematics 
education research can also be expected to be related in many instances to links with 
teacher education, although with several exceptions. Keele University has a 
mathematics education group based mostly in the School of computing and mathematics 
and at Loughborough the Mathematics Education Centre is based in the mathematics 
department and provides mathematics instruction for engineering students. 
5.3 Education research as a field 
This section will further develop the concept of a field while drawing on current 
literature from higher education studies and from within education research to discuss 
the current state of education research, and then mathematics education research, in 
terms of the conditions for research, such as people, capacity, funding etc. In discussing 
the social sciences more generally Bourdieu (Bourdieu, 2004; Bourdieu and Wacquant, 
1992) differentiates these from other sciences in a number of ways: the relative lack of 
autonomy of social sciences fields; less tightly controlled entry conditions to the fields; 
the encouragement of diversity within the 'rules of the game'; and, finally (although not 
explored here), the fact that their subject of study is a social construction. Each of these 
affects the possibilities for social sciences fields, within complex overlapping and 
hierarchical structures of fields and the experiences of individuals within fields. 
A key aspect differentiating fields is their degree of autonomy. The development of the 
autonomy of a field from other areas of practice is identifiable in part by the 
development of specific stakes whose value can only be recognised within the field, and 
of a logic and game peculiar to the field: 
`To say that the field is relatively autonomous with respect to the 
encompassing social universe is to say that the system of forces that are 
constitutive of the structure of the field (tension) is relatively independent 
of the forces exerted on the field (pressure). It has, as it were, the 
`freedom' it needs to develop its own necessity, its own logic, its own 
nomos.' (Bourdieu, 2004, p. 47) 
In the archetypal autonomous field of the hard sciences such as physics, control over the 
methods used, questions asked and over allocation of resources is largely held within 
the field. Physics has established its authority to speak on matters concerning its subject 
54 
area and has developed a specialised language and rules of engagement less accessible 
to those not trained in the field, making it difficult for outsiders to enter into debates. 
There is a high entry cost to the field (in terms of time spent training and gaining the 
relevant qualifications) which in turn means that those admitted to the field have 
invested time and effort into their admission and thus have a vested interest in the 
continuation of the field, in its autonomy and in external recognition of its status. 
Through these methods of closing the field, space is carved out, people and practices are 
included and excluded and a degree of autonomy is achieved. 
Education research as a field and researchers within it can be contrasted with this 
idealised closed and autonomous field. As a field it is relatively open and has been 
described as lacking in 'intellectual autonomy' (Lawn and Furlong, 2009). The field is 
subject to many external forces and has not established itself as the only or even 
principle authority on its subject matter. Education research does not have exclusive 
control over capital and entry conditions and lacks a single distinctive discourse or set 
of practices (such as methods) being instead a site of struggle among a number of 
competing discourses and practices. 
In the sections that follow I will use take up some of these characteristics of fields, 
focusing on autonomy and the signs of field closure, before moving to an examination 
of the relation of education research, and then mathematics education research, to other 
fields and the issues raised in Bourdieu's discussion of the social sciences. 
5.3.1 Entry conditions and boundary defences 
One way in which a field can maintain autonomy and control is through its entry 
conditions. The majority of education academics are involved in providing initial 
teacher training (ITT) and continued professional development (CPD) within 
universities and experience in teaching within the relevant sector (i.e. professional 
experience) is considered an important pre-requisite for these roles. Consequently, many 
academics are recruited from professional teaching roles and so their role as university 
academics represents a second career. There is a potential for conflict between the 
demands of an academic research career and those of a teacher training/education career. 
The 'problem' with lack of research training of academics recruited from a teaching 
background was highlighted in stakeholder interviews in the Taylor report into 
educational research capacity (Taylor, 2002). The traditional disciplines such as 
psychology provide another route into education research and education research is a 
net 'importer' of PhD-trained academics from other fields (Mills et al., 2006). This 
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means that apart from a general academic habitus arising from engaging in education 
until undergraduate level there is no single shared entry requirement for the field of 
education research, and consequently little opportunity for the field to develop the 
conditions for increasing autonomy such as a shared language or doxa or shared visions 
of how the field should be. 
Bourdieu describes `mathematisation' as one of the (exclusionary) strategies by which 
sciences have successfully created and managed their autonomy and authority, and their 
entry conditions (Bourdieu, 2004). Mathematics education in the UK does not seem to 
strongly exercise mathematics-related entry conditions on members (in contrast to some 
other countries) and it may be that this is a result of its origins in teaching and reflects 
the prevalence of qualifications in mathematics there. In primary mathematics teacher 
education, professional experience is more commonly used as an entry condition. For 
historical reasons the 'dominant players' in the field in the UK do not necessarily have 
mathematics-specific qualifications, and so this is unlikely to become an entry 
requirement enforced from within, although the need for a mathematical background 
has been promoted in the field more generally (e.g. Harel, 2006). 
Some criteria have particular power to police content (as opposed to entry conditions 
which relate to people) within mathematics education research. One way in which 
boundaries are drawn is through arguing that research is not specific to mathematics 
education and this is easier to achieve for sociological studies than for studies which 
focus on individual learning. An example of this can be seen in calls for more a explicit 
mathematical focus in mathematics education research by Guershon Harel and M 
Kathleen Heid (Harel, 2010; Heid, 2010). In response, Martin et al. argue strongly that 
this is a political rather than the value-free or neutral move suggested by Harel (Harel, 
2010): 
`Questions such as "Where's the math?" (Heid, 2010) and expression of a 
"growing concern among many mathematics education scholars regarding 
the lack of attention to mathematics in much of the current work in 
mathematics education" (NCTM, 2010, p. 60) represent political stances 
and are symbolic of larger power relations in the domain.' (Martin, 
Gholson and Leonard, 2010, p. 21) 
Mathematics is being used in this way as a boundary defence and a way to argue that 
some research should not be labelled as mathematics education research. 
56 
5.3.2 Relations to other fields and the authority to speak about education 
Education research is a field set within complex interrelations between academic 
research in education and other closely related fields. Education researchers find 
themselves working within many different overlapping and competing fields. The 
degree to which education research has gained the authority to speak legitimately about 
education and even to have exclusive authority to do so is closely linked to its relations 
to other fields, such as: the more general field of academic research; the institutional 
fields of particular universities where education researchers work and education 
research is carried out; the professional field of teachers and educators; and government 
departments and policy-makers. The professional field of educators, institutional fields 
of universities, government bodies, and even other research fields have influence over 
and control some of the capital distribution and entry requirements of education as a 
field. They also have influence over the descriptions of what education research should 
aim to do or be. Funding sources and the associated selections of methods, research 
questions and publishing possibilities are perhaps the most obvious mechanism by 
which this takes place but also the selection of researchers through job allocation and 
promotion. 
Within a more broadly conceived 'research field' education research is in a dominated 
position (see (Bourdieu, 2004) on term `dominated'). Education research has 
traditionally relied on the four 'parent' disciplines (history, philosophy, psychology and 
sociology) to establish its legitimacy through borrowed methods, theories, and aims. 
Taken purely as a research field, education research might be said to be dominated by 
these disciplines in that credentials in the parent discipline may allow entry into 
education research while the reverse does not necessarily hold. However, it could be 
argued that the declining influence of the parent disciplines in teacher education courses 
has reduced the influence of the disciplines. 
Education research is carried out within academic institutions, each of which can be 
seen as a field it itself. In the previous section (section 5.2) the variety of effects on and 
responses to these changes in very different institutions was explored; the ways in 
which the institutional field encourages, constrains or directs the relations of its 
academics to research fields varies. The extent to which the specific capital of the 
education research field is valued varies in different institutional fields, and for 
particular academics' positions within the institutional field. 
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Education researchers in the UK have not been able to establish a strong authority with 
which to proclaim on educational matters, either with successive governments, with the 
general public, or even within teaching (Francis, 2010; Moss, 2011). Although Bourdieu 
has argued that the social sciences will never achieve the degree of autonomy possible 
in the sciences because there will always be competing interests promoting their visions 
of the world, in fact there is much variation between countries in the autonomy of the 
education field, and the strength of recognition of its claim to speak with authority on 
educational matters. In France, for example, there is a strong tradition of research into 
secondary mathematics teaching, or `didactique', which is institutionalised in research 
centres and teacher education institutes outside universities (Rey, 2011). Criticism of 
the relationship between policy making and research in the UK has been that the 
relation tends to be one of research being used to justify policy, where it is convenient 
to do so, and that the research agenda in education follows rather than leads policy 
(Gorard, 2004; Lawn and Rees, 2007). Criticism of education research has also 
suggested the limited effects in the past of research on schools and teachers (Hargreaves, 
1996). 
Institutionally, mathematics education in the UK has benefited from being a subject-
based area of study with the consequent institutional space for academics involved in 
teacher training relating to the subject. Mathematics education research has had little 
need in the past to work, as a field, to create or preserve institutional space. The central 
place of mathematics in the school curriculum and the unquestioned need for specialist 
teachers at secondary level, have meant that a considerable institutional presence at 
higher/further education level for mathematics education teacher educators has been 
assured. To a certain extent mathematics education can borrow on the autonomy and 
exclusivity of mathematics. The exclusivity of mathematics as a field may explain in 
part the general acceptance of the idea that teaching mathematics is a specific skill, and 
that generic teaching skills are not adequate; as well as the idea that how children learn 
mathematics must be studied in addition to learning in other contexts. These ideas seem 
relatively uncontested (almost granted the status of common sense) and they add to the 
institutional teaching and research space which mathematics education commands. Only 
literacy-related research has found similar conditions of high external (societal) value 
and acceptance of its specificity (it is generally accepted that learning to read and write, 
and teaching reading and writing, require specific research). Despite this, English 
language and English literature at secondary-schooling level has, arguably, not created 
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the same research space. However the importance granted mathematics education is a 
double edged sword, and mathematics education researchers are far from the only 
groups which speak on this subject. Certainly they have less control over the final 
judgement of the success of school mathematics education and the aims which school 
and university mathematics education work towards. 
The interrelated fields with relatively open boundaries within which education research 
and mathematics education research are carried out open up different possibilities for 
individuals to align themselves within the education research field. Researchers can 
identify with or align themselves more strongly with the professional field or with an 
academic research audience nationally or internationally, and within universities they 
can align themselves more with traditional academic research, teaching, consultancy, 
continued professional development and management roles; within a wider research 
field they may align themselves with different schools of thought or method and 
disciplines which relate to education research. Many operate in a number of these fields 
simultaneously. 
5.3.3 The professional-practice orientation of education research 
It can be instructive to make the comparison with other areas of higher education which 
are associated with research into and training for an area of professional practice, such 
as: engineering, dentistry and medicine; social work, management and business studies 
(Mills et al., 2006); and nursing (Barker, 2007). The institutional history of these areas 
in the academy and their status as professions varies enormously. Like nursing and 
social work, education has struggled to develop its status in the academy as it has 
moved from teaching colleges into universities. It shares associations with caring and 
particularly in the early years and primary education is female dominated. Unlike these 
fields, which have a relatively weak professional status, education has a much longer 
tradition as a profession, despite variations in status over time. As in medicine the 
academic study of education is combined with the training of professionals. 
Business studies and management studies although also relative late-comers to the 
university curriculum have gained strong institutional positions, partly through their 
ability to attract large streams of external funding, and also through the development of 
the international student market, as for example at the University of Warwick. This has 
allowed these institutions to create a new type of dominant position with respect to 
other higher education institutions, and allowed these academic fields to take a more 
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dominant position in hierarchies of disciplines (both within these institutions and more 
generally). This is in sharp contrast to the history of education studies in the academy. 
There are tensions in the academy around the differences between practice-oriented 
research fields and more traditionally academic fields. Gilroy and McNamara report 
concerns expressed by academics and reported in a retrospective review produced by 
HEFCE that: 'the RAE was 'distorting professionally related subjects (education, 
business and management, economics)' (HEFCE 1997, para. 114) and in particular was 
valuing theoretical work more highly than research which had a focus on practice' 
(Gilroy and McNamara, 2009). The push for impact and a user-focus opens up the 
possibility for these fields, and more practice-oriented individuals and groups within the 
fields, to gain a more powerful position by aligning themselves and their work with 
these external political agendas. 
The link, within education research, to a professional activity has an impact on 
publishing practices as academics can choose to publish for academia or the profession. 
Publications aimed at the profession may be valued extremely highly by individual 
academics but are valued differently that those aimed at an academic audience for the 
purposes of RAE/REF. 
This limited comparison with other practice-based fields seems to suggest that nothing 
necessarily arises from the fact that education is profession-based: neither its low 
autonomy, or status, nor the requirement of professional experience for professional 
educators, nor even the fixity of its relative position within the hierarchy of fields of 
research. Its historical institutional trajectory, the (gender-related) status of the 
profession, and the (lack of) availability of government-independent funding seem most 
relevant to understanding its current position. However, the tensions arising from the 
position between a professional field and its needs, and a research world with its own 
pressures and concerns does seem relevant to understanding the positioning of 
individuals within education research. 
5.3.4 Constructions of the history of the field 
Histories, or stories of the history of a field, as well as current descriptions of the field, 
play an important role in struggles to position the field in certain ways, in both its 
internal structure and external relations (Maton, 2000). It is possible to subject these 
histories to a critical reading as discursive struggles within the field. All of these 
competing positions serve clear dual purposes following Bourdieu's analysis within the 
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struggles over capital and fields: they are both, and at once, authentic and valid debates 
within the logic of the field, and struggles over the field itself. The discursive struggle 
(these narratives about the field) is limited in the change it can achieve by material and 
institutional realities, such as those discussed in the previous sections. 
It is beyond the scope of this study to explore these debates, descriptions and histories 
within education research and mathematics education research in detail (e.g. Harel, 
2006; Kieran, 1994; Kilpatrick, 1999; Lerman, 2000; Lesh and Sriraman, 2005; Lester, 
2005; Sierpinska and Kilpatrick, 1998). What I will do here is introduce some of them, 
in particular those which led to my interest in carrying out this study, and hint at some 
of the ways in which they serve a dual purpose as authentic debate about the field, and 
as struggles for position and to alter the hierarchies of value within the field. There are a 
number of sources which I have turned to for evidence of these struggles and I 
distinguish here between two types: explicit discussions of the scope and make-up of 
the field, its aims, and the nature of the practices carried out within it, which I use in a 
straightforward way as references; and more implicit examples of struggle embedded 
within presentations of practice, of the field or its history, which I employ as illustrative 
examples. In fact, we can see this as a continuum with differing degrees of conscious 
attention given to discursive activity as conflict over the field itself. 
There is an ongoing narrative of a 'problem' with education research. The quality and 
impact of education research has been criticised from outside the field (Tooley and 
Darby, 1998), in particular from policy makers, as well as from within (Francis, 2010; 
Gorard, 2004), and this criticism was strongly felt in the mid to late 1990s with some 
high-profile and public criticism (in particular, Hargreaves, 1996). These led to a 
number of capacity building and dissemination programmes in response. The BERA 
magazine Research Intelligence contains a number of examples of the explicit struggles 
which have gone on over the charge of poor quality and the differing responses, each 
with their vision of the future of the field, and the reasons for the poor quality (or 
perception of poor quality). An example of this is the exchanges between Stephen 
Gorard and Andrew Pollard (Gorard, 2004; Pollard, 2006). One discursive response, 
which seeks to wrest control back from outside the field, on the one hand, and to control 
the implications for struggles over the value of different types of research within the 
field, on the other, is to make explicit and argue out the interpretation of quality and 
impact as it is applied to education research (Bridges, 2003; Furlong and Oancea, 2005; 
Hammersley, 2005; Oancea, 2005). 
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An important element of the struggles within education research which has become tied 
up with the quality debates discussed above despite its longer history is the use of 
science as a standard for comparison and as a source of methods and for emulation (e.g. 
Feuer, Towne and Shavelson, 2002). This alignment with the sciences is a powerful 
strategy within mathematics education research too: 
`Many researchers in mathematics education believe their field is the 
victim of prejudice by a conservative old guard who reject anything that 
does not fit the paradigm of classical scientific research.' (Steen, 1999, 
p. 235) 
Here the use of 'conservative old guard' which Steen attributes to the critics of the 
promotion of science as a model is a particular discursive strategy which uses 
suggestions of progress to position this model as no longer relevant. In contrast, the 
discursive debate of evidence-based research and the 'gold standard' are a powerful 
contemporary defence. A powerful material and discursive influence on the education 
research field from outside has been the promotion of, and direction of research funding 
towards, quasi-experimental and experimental large-scale research methodologies as the 
`gold standard' of research by US government departments (Phillips, 2007). The 
dominance of the US internationally across research fields means that this has an impact 
beyond the US, for example, many education researchers study in the US, and US-based 
research journals tend to have higher 'impact factors' meaning that they can be seen as 
more valuable capital. Quality, impact, the 'gold standard', evidence-based, and 
relevance, are all contested concepts around which we can see struggles which threaten 
to weaken the position of the field externally, and which have consequently become 
more powerful in internal struggles as they are taken up in promoting particular visions 
of the field's future. 
As discussed above, education research within the UK recounts its history as relying 
initially on four parent disciplines of sociology, history, philosophy and psychology 
(McCulloch, 2002) but the influence of these disciplines has been described as in 
decline (Lawn and Furlong, 2009). This is evidence of a slow change in the way in 
which particular forms of capital are valued in the field, as well as a change in the 
languages of legitimation of the field (the declining value — although far from the 
disappearance - of legitimation which draws on these disciplines). As well as the four 
parent disciplines of education research, mathematics is seen by some as a parent 
discipline to mathematics education research. 
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Within mathematics education research a common narrative of its development is that 
psychology and behaviourist theories of learning have traditionally had an early 
influence in the field, moving to more constructivist theories of learning and then the 
1990s saw a 'social turn' with rising influence of the social psychology of Lev 
Vygotsky, ideas of situated cognition, and other influences from sociology, linguistics 
(a linguistic turn) and semiotics. The language of a social or a linguistic 'turn' implicitly 
constructs research which is not part of this 'turn' as part of an outdated vision of the 
field, looking in the wrong direction or attending to the wrong things. 
These are just some of the histories of the field, and are limited to the English-speaking 
Anglo-American tradition. Although these can all be seen as legitimate histories or 
descriptions of the field, each constructs the field in a particular way and thus has 
particular effects on our way of seeing the field, activity within it and its possible 
futures. These are not always, or even often, unconscious struggles over visions of the 
field; many within the field are aware of the powerfully constructive effects of 
(historical) accounts, as, for example, in the debates about the place of mathematics in 
mathematics education research mentioned above (section 5.3.1). 
5.4 Summary 
This chapter explored the 'empirical field' within which this research is set (Dowling 
and Brown, 2010): the institutional contexts within which education researchers and 
mathematics education researchers work in the UK. Education researchers work in a 
research field which is directly associated with a professional practice — teaching — and 
this affects the aims of researchers within the field and potentially also their publishing 
practices. It also helps explain the different backgrounds of researchers, particularly in 
terms of their research experience and training. Historical differences between 
institutions have been exacerbated by reduced government funding and by more 
selective and competitive allocation of this funding. These differences continue to be 
the site of struggles between institutions for position within a broader higher education 
field. As fields, education and mathematics education research have differing potential 
to enforce entry conditions or draw boundaries with mathematics playing a complex 
role in boundary control in mathematics education research. Within the field of 
mathematics education research, histories of the field allow researchers different 
possibilities to locate themselves and their research with respect to that of others in the 
field. Equally researchers can orient themselves towards other overlapping research and 
professional fields within universities and beyond. It is through this account of the 
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empirical field that I approach the interview data in the chapters that follow. The 
interviews localise this empirical field further by focusing on two institutions which are 
described as 'research intensive'. 
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Chapter 6. 	 Interview methodology 
6.1 Rationale 
In the analysis reported in chapters seven and ten, the data from interviews with 
academics is used to attend to two things. First, the ways in which the participants 
construct the activities of publication and writing within their academic work, and 
second, the ways in which the participants construct the field of mathematics education 
research and their relationship to it. The aim of the interviews was to explore the 
discursive representation of these activities and relationships in ways which related to 
the changing contemporary context, as explored in chapter three, and the account of 
contemporary education and mathematics education research set out in chapter five. In 
doing this my primary aim was to examine how the field is characterised in terms of the 
discursive resources available and the ways in which these are drawn on and combined, 
rather than to characterise individuals or to analyse the data as carrying information 
about the world. By examining these micro-level constructions and their relationships to 
the wider (meso- and macro-level) context I am able to discuss how the context has 
shaped and influenced the discursive constructions possible at the micro-level and to 
begin to explore the implications of this for the future of the field and the possible roles 
that publication may play. 
In this chapter I discuss the theoretical framework for the analysis drawing on James 
Gee's discourse analysis and relating this to Bourdieu's concept of fields. I describe the 
interview procedure including the motivations for it and the ways in which it was 
developed from the research literature and pilot interviews. In section 6.4 I describe the 
interview methods including the selection of participants and the procedures for 
carrying out the transcription. In sections 6.5 and 6.6 I describe some issues in the 
interview process which the pilot interviews helped me explore and the approaches I 
took to these within the interviews, and I discuss some of the ethical issues arising out 
of the research and in particular the issue of maintaining anonymity for the participants. 
6.2 Theorising the interview setting 
Bourdieu's account of power as understood through capital, habitus and field relies on 
the ways in which these concepts operate in the day-to-day relations, meetings, and 
activities of the people within a field. However, these mechanisms and this level of 
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detail was not something which Bourdieu engaged with to a great degree in his studies 
of academia (Naidoo, 2004). Something which is lacking in Bourdieu's conceptual 
apparatus is a way of talking about individuals actively making sense of their 
experiences and choices between many overlapping fields and where fields are not 
strongly autonomous or unchanging. Individuals negotiate a sense of self, and of the 
meaning of their actions, in and between fields, drawing on multiple resources from 
across these fields at different times; action is negotiated in and between fields. We can 
see the utilisation of these resources in position-takings as part of strategies to maintain 
or alter positions within fields and this is the approach which will be taken here, 
following the work of James Gee in discourse analysis (Gee, 2005). 
The interviews are seen as examples of everyday (although slightly unusual) 
communicative activities, and so it is necessary to understand how these communicative 
events work in order to be able to use the textual data generated from interviews to 
attend to other things, such as the resources drawn on, and selves constructed, the 
representations of the community, the alignments with particular fields, and examples of 
boundary work and struggles over representations within fields. A key assumption for 
the analysis is that things said in interview are part of an interaction and hence they have 
a local function within that interaction. Consequently any analysis which uses this data 
must consider the function of particular utterances within the conversational (interview) 
context where they were generated. 
In order to theorise the interview situation, my analysis draws on conversation analysis 
(Goffman, 1959) and insights from Harold Garfinkel's ethnomethodological tradition 
which maintains 'inherent intelligibility and accountability as central features [of social 
action]' and an understanding of language use as action (Heritage, 1984). Conversation 
analysis provides insights about the nature and form of everyday interaction: about turn-
taking, agreeing, positioning and other structural features of conversation at a fine grain 
of detail (e.g. Goffman, 2001; Pomerantz, 2006; Schegloff and Sacks, 2006). 
The second element to the theorisation of the interview comes from a discourse analysis 
tradition and takes the position (also compatible with conversation analysis) that our use 
of language as not just about saying things but also about 'doing and being' (Gee, 2005). 
Gee starts with the idea of language and speech as not just having a communicative 
function but also as actions or acts (following a long tradition in linguistics from John 
Austin (see 'How to do things with words' reproduced as Austin, 2006)). Among the 
things which can be done with language are 'building things' such as identities, things 
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in the world, activities, and relationships with the world (Gee, 2005). This is what is 
being done when we talk about mathematics education research, the 'community' of 
mathematics education researchers, the pressures of the university, writing, publishing 
and our identities as researchers working in and among these things and activities. Of 
course, not just anything goes in these activities of building with language. There are 
material realities, and there has been much prior work in building. Language is tied to 
practices: 'all language... gets its meaning from the games or practices within which it 
is used' (Gee, 2005, p. 5). Practices, for Gee, are tied up-with the distribution of 'social 
goods' through the rules and conventions of these practices and the struggle to be 
recognised or accepted as playing the game correctly. There is an overlap between 
Gee's broad conceptualisation of Discourses and Bourdieu's idea of the practices 
associated with a field. Gee separates out the linguistic aspect of discursive practices as 
(little `4:1') discourse, while (big 'D') Discourses encompass a wider idea of both talking 
and using language, and ways of 'thinking, valuing, acting and interacting'. Discourses, 
according to Gee are: 
`...socially accepted associations among ways of using language, of 
thinking, valuing, acting and interacting, in the "right" places and at the 
"right" times with the "right" objects (associations that can be used to 
identify oneself as a member of a socially meaningful group or "social 
network"), ... (Gee 1990a, 1992, 1996; see also Foucault 1985, Bourdieu 
1990a).' (Gee, 2005, p. 26) 
Following this definition, the practices and norms of a field, such as mathematics 
education research or a university, and the ways of acting which a habitus formed 
within this field might generate (including those in different positions) can be identified 
as a Discourse, or as so many ways of displaying membership of that field. As in 
Bourdieu's description of fields, this display can be successful or unsuccessful in that it 
can be recognised or not by others: 
'The key to Discourses is "recognition." If you put language, action, 
interaction, values, beliefs, symbols, objects, tools, and places together in 
such a way that others recognize you as a particular type of who (identity) 
engaged in a particular type of what (activity), here-and-now, then you 
have pulled off a Discourse (and thereby continued it through history, if 
only for a while longer). Whatever you have done must be similar enough 
to other performances to be recognizable. However, if it is different 
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enough from what has gone before, but still recognizable, it can 
simultaneously change and transform Discourses, If it is not recognizable, 
then you're not "in" the Discourse.' (Gee, 2005, p. 27) 
Thus the same space appears in Gee's concept of Discourse as in Bourdieu's fields, for 
the possibility of creativity and change with a range of available discursive and non-
discursive resources. 
Gee's position on the status of the accounts of the participants of his studies is 
sympathetic with the tradition of conversation analysis, assuming that 'everyone has 
"good reasons" and makes "deep sense" in terms of their own socioculturally specific 
ways of talking, listening (writing, reading), acting, interacting, valuing, believing, and 
feeling' (Gee, 2005, p. 93). This is the position that I take within the analysis here. This 
is a 'moral principle', as Gee goes on to suggest, in the sense that it is founded on 
respect for the participants and their constructions, while not precluding other 
interpretations. It is also a practical assumption for this study in that reflecting on the 
possibility of change driven from within the mathematics education research field is 
more profitably done by starting with researchers' accounts of their motivations. In 
using the language of 'accounting' or 'giving an account' of their publishing practices I 
am not suggesting that they are engaged in a particular specific activity of accounting, 
but only that they are describing their practices. Following research within conversation 
analysis, I take the position that all descriptions of social action are also justifications, 
with a moral aspect (see, for example, Drew, 1998; Gilbert and Mulkay, 1980). 
Deciding which parts of the wider discursive context, and other aspects of the social, 
cultural, historical context, are relevant to interpreting the meaning of an utterance is 
part of the meaning-making activity we all engage in when communicating with others. 
It is also a practical problem for the analysis of utterances within discourse analysis as 
there are always other elements of the context which could be considered and doing so 
may change the interpretation. Gee refers to this as the 'frame problem' (Gee, 2005). 
The description of mathematics education research and education research developed in 
chapter five, and of the broader context of higher education in the UK developed in 
chapter three acts as the 'frame' for this analysis. 
Discourse analysis and conversation analysis have sometimes been seen as conflicting 
approaches (Taylor, 2001, p. 9). I take a position, following Robin Wooffitt, that both 
conversation and discourse analysis have important strengths and that there is a need for 
a 'rapprochement' between the two (Torode, 2006). One difference between 
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conversation analysts and discourse analysts which seems difficult to reconcile is that 
many working in the conversation analysis tradition reject the idea of the analyst putting 
their own interpretation onto that of the participants. Schegloff (in Wetherell, 2001) 
talks of the cultural or intellectual imperialism of any view which potentially displaces 
the understandings of those involved in favour of those of the researcher, which would 
imply a criticism of 'critical' positions in general. While I find conversation analysis 
helpful for the ways in which it theorises social interaction I reject this theoretical 
position, taking instead the position set out in chapter two that alternative interpretations 
can be useful in revealing the workings of power. 
6.3 Aims of the analysis 
In the first part of the interview analysis, reported in chapter seven, I explore the ways 
in which interviewees drew on various discursive resources, while aligning themselves 
and their work in different ways, in order to build or construct an account of their 
writing and publishing practices within the interview, or to negotiate and justify their 
presentation of these. The analysis explores ways in which these resources are 
combined and negotiated by individuals to create an account of their practices and 
relationships which is reasonable and makes sense (in line with the analytic 
commitment set out at the end of the previous section). Later, in chapter eleven, I use 
this to reflect on the implications for publication in education research of these ways in 
which academics draw on discursive resources to construct their writing and publishing 
practices in the changing context of university-based research. In the second part of the 
interview analysis, in chapter ten following the network analysis, I examine the ways in 
which academics describe or 'build' the field of mathematics education research itself 
and their positions within this or relationships with this field. 
Throughout the interview, the interviewee is presenting their actions, the world and 
themselves. The answers to questions such as — what work does this utterance do in the 
context of the interview situation — bear on the claims I'd like to make from the data and 
at times are part of the evidence for claims being made. For example, in chapter seven I 
argue that one of the things interview participants are doing in their accounts of their 
publication practices is defending these practices against possible criticism. This makes 
sense of the form of some of the accounts, as well as drawing attention to the implicit 
criticisms against which these defences are mounted, something which would not be 
visible within a form of analysis which did not explore the local purpose of utterances. 
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The theorisation of the interview context set out above leads me to consider a number of 
sources of information as relevant to the interpretation of utterances within the data. 
First, I consider the overall relations established within that interview and the possible 
constructions of the interview event by the participant. Second, the place within the 
broader conversation of the utterance and the purposes it served within that local 
context were considered. Finally, individual researchers work and live within multiple 
fields which overlap and contain one another in complex ways. Each field is associated 
with a range of discursive and non-discursive practices, a repertoire of practices, which 
individuals draw on, more or less successfully, to position themselves within the field. 
These available resources (discourses connected to fields, and histories and accounts of 
the field, as explored in chapters three and five) will be evident in the interview data. 
Local textual features of the utterance and its immediate textual surroundings provide 
the grounds for some of these judgements. I have used a number of technical tools and 
techniques from critical discourse analysis, which encourage the analyst to attend to 
linguistic details of vocabulary, grammar, hedging, and modality, in making judgements 
about what is being done with language (Fairclough, 2000; Fairclough, 2001; 
Fairclough, 2005), as well as ideas from conversation analysis as discussed above. 
Within a conversation analytic approach, the work being done in a conversation is not 
just presenting neutral accounts of self, things in the world, and relations to these, but 
also presenting or managing the light in which they are seen by the listener: 
`Social conduct and social relations are essentially accountable 
phenomena. They are constituted through our practices of reporting, 
describing, and reasoning-and therein lies the central role that language 
plays in constructing social reality. Any consideration of the 
accountability of social conduct brings directly into focus moral 
dimensions of language use:' in the (interactional) circumstances in 
which we report our own or others' conduct, our descriptions are 
themselves accountable phenomena through which we recognizably 
display an action's (im)propriety, (in)correctness, (un)suitability, 
(in)appropriateness, (in)justice, (dis)honesty, and so forth.' (Drew, 1998, 
p. 295). 
The aims of these constructions are local to the interaction at hand: descriptions 'are 
designed for specific and local interactional purposes' (Drew, 1998). When we speak 
we use language, vocabulary, grammar, and socially shared norms and discourses, to 
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present both our actions and relations in particular ways: with particular interpretations 
already attached. Of course the listener does not have to accept these, and conversations 
may include a negotiation where, while observing the norms of polite conversation, 
various interpretations are presented, modified and accepted or rejected, and this is done 
without explicitly acknowledging it. Importantly, not all descriptions of relations or 
conduct need as much work as others. Within a shared cultural framework, or a more 
local field with its common assumptions, the author of speech might be able to assume 
that the interpretation of their actions will be as they wish with little additional work. 
The amount of work visibly being done to manage the interpretations of conduct and 
relations tells us something about the extent of shared assumptions. In both chapter 
seven and chapter ten I consider the work being done to manage the presentation of 
activities, relationships etc. as a particularly valuable site to look for evidence of 
tensions, struggles, and examples of managing resources from multiple fields. 
My initial expectations were that there would be some considerable tensions around the 
activity of publication, based on the analysis of the accountability systems in chapter 
three, the existing qualitative studies of academics' work lives in this context (such as 
Archer, 2008b; Brew, 2001; Clegg, 2008; Harley, 2002; Lucas, 2006) discussed in 
chapter three and later, and the description constructed of the field of mathematics 
education research in chapter five. Most academics must write for publication, and there 
are institutional expectations (from universities and journals) about the ways in which 
they do this (the quantity and types of publication for example), in part arising from the 
RAE/REF. This means, first of all, that for researchers working in any field, there is the 
potential for differences between practices expected within the institutional field and 
those justified within the doxa of the research field. Some tension is to be expected and, 
given an alignment more to one field than the other, possibly some sense of carrying out 
activities without agreeing to their value. A second possible source of tensions within 
education research is the different career histories of those employed as academics, and 
the practice-orientation of the field (as discussed in chapter five and evident in Pat 
Sikes' study discussed in chapter three (Sikes, 2006)). 
In the presentation of the interview data, analysis and discussion it is not practically 
feasible to present this broader analytic context or to discuss it in every case. I have 
therefore included a discussion of it only where I felt it had direct and strong relevance 
to the validity of my analytic claims, and in order to illustrate the form of the analysis, 
however, it informs all of the analytic judgements. 
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6.4 Method 
6.4.1 Identification of participants 
I initially selected two universities which had a number of researchers who had 
published in mathematics education journals in the last five to ten years, thus providing 
a convenient grouping which would reduce the burden of data collection. I aimed to 
approach all academics at the universities who had published a paper on mathematics 
education in the previous five years, regardless of form of contract (part-time or full-
time, temporary or permanent, teaching, research or mixed), career stage or department. 
In all, fifteen academics at two English universities were approached with nine 
interviews carried out. 
I wanted to include those employed on a more temporary basis or who were not 
employed to do research, or, in other words, those who might be seen as marginal in 
some sense to the academic research world and to mathematics education research 
despite the fact that they were engaged in research and had published. As discussed in 
chapter five, there are likely to be a number of people in such positions as labour 
becomes more differentiated in universities and temporary contracts increasingly 
common. Two of the eventual participants expressed doubts about their suitability for 
the study based around their publishing records and/or types of contract. I suggest that 
this is evidence that the group of interviewees included some of those who might be 
considered to have a more marginal position within the group of people carrying out 
research in mathematics education. 
This method of approaching potential interviewees means that this is not a random 
sample of the mathematics education research community (however that is defined) in 
England, but by being exhaustive within each university I hoped to capture some of the 
diversity of ways of constructing the field and publication found in the wider 
community. Selecting from only a small number of universities raises the potential 
problem of a common effect arising from interviewees sharing a local material and 
discursive context, as does the selection of only research-intensive universities. 
However, none of the analytic themes taken up in chapter seven and ten were restricted 
to a single university. In the presentation of the interview data exact quantifications 
(such as, 'five of the nine participants felt that...') are avoided as nothing is being 
claimed about generalisation to a wider population based on the proportion of 
participants responding in particular ways. However some approximate quantification is 
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used to suggest that the reported trends are not isolated (or to acknowledge where they 
are) since I will claim that results from this group are likely to be found more widely in 
the research community, at least at research focused universities, although further study 
would be necessary to make claims about how common they may be. 
6.4.2 The participants 
The universities selected had a strong track record in the education unit of assessment in 
previous RAEs and were recognised as 'research intensive' institutions as well as being 
involved in providing teacher education. I have deliberately avoided describing the 
participants individually here in order to protect their anonymity. I aim to give a sense 
of the makeup and diversity of the group interviewed without creating cases. 
All of the participants were white, British and had been educated in the United 
Kingdom, reflecting a recognised demographic within education research. All had 
taught in schools and colleges in the UK (mostly in mathematics, but also in related 
subjects), some for significant lengths of time, before making career changes into 
academia. This is in line with Mills et al.'s description of patterns of shorter research 
careers in education research as in other 'practice-linked fields' (Mills et al., 2006). 
There were four women and five men in the group. A number of the participants had 
been involved in teacher education at some point during their careers. For the majority 
of them this was their main teaching responsibility at the time of the interviews, 
although participants varied in the amount of teaching they did. A smaller number of the 
participants were not involved in teacher education but had other teaching 
responsibilities mainly at masters and postgraduate level. Five of the academics held 
PhDs: those of the early to mid-career researchers who did not already have PhDs were 
working towards them at the time of the interviews. Five of the participants were late in 
their careers as academics, being within several years of or having just retired and four 
were early- to early/mid-career academics, although all of these had entered academia 
as a second career, and so this group varied in age. The descriptions `late-career' and 
`early-career' researcher are one of the ways in which the academics in the study 
constructed their own identities during the course of the interview (see chapter seven). 
6.4.3 The interview schedule 
Pilot interviews, carried out with two PhD students in mathematics education research, 
were used to develop the interview schedule for the main study and to explore issues 
around the dynamics of the research interview (discussed below in section 6.5). Existing 
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studies of academic work also provided a number of useful starting points for 
developing the main interview schedule (such as, Brew, 2001; Burton, 1999; Burton and 
Morgan, 2000; Hakala, 2009; Vannini, 2006; Ylijoki, 2000; Ylijoki, 2005). The main 
interview schedule can be found in appendix A. The loosely structured style of the 
interviews and the narrative nature of the data arising meant that in approaching the 
analysis I have not proceeded question by question. Consequently, rather than 
summarise the whole interview schedule here I focus on aspects which led to the 
analysis reported in chapters seven and ten. The interviewees were a very diverse group 
and the significance of their mathematics education publications in terms of their jobs, 
careers, standing within their institutions, etc. varied enormously from person to person 
and so the interview schedule and approach were intended to be sensitive to this, 
allowing flexibility and different degrees of focus. 
The main interviews began with questions about career biography, first gathering 
factual data about position and length of time at the current institution and then asking 
participants to tell the story of how they came to take their current career route and how 
they came to be involved in mathematics education research. The importance of 
personal biography in the discussion of the significance of research for some researchers 
is identified in the work of Jaamia Galant (Galant, 2008) while Angela Brew developed 
four conceptions of research in her analysis of interview data, one of which, the idea of 
research as a personal journey, fore-grounded personal biography (Brew, 2001). 
Participants were then asked about the extent to which research was a priority for them 
and about their motivations for research, and the role of publications within this was 
probed. It makes little sense to ask directly why people publish. The pilot interviews 
had strongly suggested that this direct route of questioning would not provide very rich 
data. Instead, in the main interviews, I tried to explore this through examining 
publication choices with questions such as: how did this publication come about, why 
this aspect of the study, why in this journal, why at this point in time, and what did you 
want to achieve with this paper. This questioning focused on publications which were in 
mathematics education research journals but in some instances extended to other 
journals and books for the purpose of comparison. 
Further questions explored the links the participant had with the broader research 
community, and the groups they identified with, both within mathematics education and 
other research groups. These questions explored quite practical links but also probed 
more general perceptions of the field, and interviewees' perceptions of their positioning 
74 
within it. These were all tentative ways of exploring or encouraging narratives about 
alignment to communities and groups, and the creation of distinctions or boundaries. 
Questions about career history and research biography were also seen as a potential way 
into a discussion of the debates around mathematics education research discussed in 
chapter five. The open questioning at the beginning of the interview allowed me to 
focus later discussion on the divisions, oppositions and allegiances offered by the 
participant before asking about other possibilities, whether those most immediately 
salient to the participant were discipline-based, subject-focused, theoretical, 
methodological, institutional, or others. The debates around diversity in mathematics 
education research are familiar to some extent to any researchers working in the area 
and so they were discussed directly with reference to the participants' experiences of 
mathematics education research. The prominence of this line of questioning was altered 
depending on the interest shown by the participant. 
The initial exploratory network analysis raised questions about the stories behind 
different structural positions within the graphs (explored further in chapters eight, nine 
and ten). For example, how did a particular pattern of publication and collaboration 
come about: what institutional, social, personal factors are relevant, what different 
career trajectories led to these positions? I wanted to explore what meaning, if any, this 
positioning had for researchers within their careers, jobs, and lives. Consequently the 
interviews were also used to explore experiences of collaboration and solitary authoring 
and the stories around these experiences. 
6.4.4 Interview procedure 
The interviews were carried out at the universities in the autumn term of 2010. 
Interviews lasted typically between 60 and 90 minutes, although several were longer, 
and all were audio recorded. Interviews were carried out in the participants' offices in 
most cases with just the interviewer and participant present. In addition to the audio-
recordings, notes were taken after the interview reflecting on the interviewer's 
experience of the interview as a social interaction (the relations formed between 
interviewer and interviewee, perceptions of body-language and of emotional, social and 
power dynamics within the interviews), and on informal (and unrecorded) discussion 
before and after the recorded interviews. These notes were also used in the analysis. 
Audio-recording of the interviews were transcribed in full, employing a 'natural' 
transcription method (Oliver, Serovich and Mason, 2005) which involved recording 
75 
long hesitations, mumbled phrases, verbal markers (such as `uhms' and `ahs'), 
repetitions, and overlaps. This level of detail was considered necessary in order to 
analyse not just the informational content of what was said but the social function this 
served in the context of the conversation, as discussed above. However, in the 
presentation of extracts from the interviews here the extracts have been tidied to remove 
most repetitions, and other features of speech which make the text harder to read. 
6.5 Issues in the interview process 
There were a number of issues for this research which 1 used the pilot interviews to 
explore: the knowledgeability of participants; issues with carrying out research with my 
own field as a subject; and discussion of potentially 'difficult issues' such as the 
pressure to publish or the role of theory in research. Consideration of these issues 
influenced both the manner in which the main-study interviews were approached and 
carried out, and the process of data analysis. These issues are explored below. 
6.5.1 Positioning in the interview 
The relationship established in an interview is clearly negotiated in situ rather than 
something that the interviewer can control or plan. The dynamics or mutual positions 
developed in interviews are not within the sole control of either participant, and 
although I aimed to open up the possibility of collegial dynamics, this was not always 
successful. Some of the possibilities for the relations established were shut down by 
existing categorisations, for example, imbalances of power (which will work out 
differently for each participant) around seniority, age and gender (Breakwell, 2006; 
chapters 4 and 44 in Gubrium and Holstein, 2002). For more senior academics in 
particular it was in some cases difficult for me to establish a collegial dynamic, or to 
take the lead in establishing particular positions. Existing roles and relations were 
established by our mutual institutional positions before I approached participants. 
An issue with researching in your own 'backyard' is that of assuming multiple roles 
(Williams, 2009), here both that of research student and, potentially, academic 
colleague, with that of researcher. I am to a certain degree an 'insider' to the field I am 
studying with all the challenges and opportunities this involves (Mercer, 2007) but not a 
full insider since I have a limited history in the field, and, at the time of the interviews, I 
was a student researching within education but not mathematics education research. 
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6.5.2 Participant knowledgeability 
In an interview the participant engages in interpretation of the aims and intentions of the 
researcher, as in any social situation, and may strive to help the interviewer by trying to 
anticipate the type of response they are looking for. Here (as in other higher education 
research, sociology of science and social science research) the participant has additional 
insider knowledge with which to interpret the interviewer's questions and responses 
since many of the participants carried out interviews as part of their research and all 
were involved in research. 
The approach I adopted initially in the pilot interviews was to preface each section of 
the interview with a brief explanation of my reasons for the particular questions (Brown 
and Canter, 1985). The idea was to demonstrate respect for the participant as a 
knowledgeable fellow researcher and to open up the possibility for further exploration 
and discussion of the ideas behind the questions where the participant was interested in 
doing so. This approach led to a rather negative response from the pilot interview 
participants who found the information overwhelming and confusing. It seemed to put 
pressure on participants and make them feel that they should consider this information 
when responding to questions. Consequently this approach was not used in the main 
interview. 
Instead a more responsive approach was employed: attention was paid to instances 
when the participants responded explicitly to the formulation of questions and the 
language and concepts used, or where these seemed problematic to the participants or 
were challenged by them. I tried to be attentive to (linguistic and physical) signs of 
dissent, defensiveness and resistance. This was then followed up by discussing these 
issues as they arose and the possibility of a more collaborative discussion/exploration of 
assumptions, issues and methods was opened up. In effect this invited the participant to 
take up different positions within the interview: either to take the position of the 
relatively naïve interview participant, responding to questions without questioning these 
explicitly, or to engage as temporary co-researchers (although still of potentially very 
different statuses), in effect reflecting directly on their responses in terms of their 
possible relevance to the study. There are ethical as well as pragmatic reasons for taking 
this approach, since it respects the status of the interviewee as a fellow researcher and 
prevents a more antagonistic interview where the interviewee rejects some of the 
premises but is not given space to say so. In practice the main study interviews involved 
a wide range of different interviewer/interviewee positions along this continuum. 
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Participants, unsurprisingly, varied in the degree to which they were interested in, or felt 
it was appropriate to engage with the aims of the study and to suggest directions for the 
interview. While this approach was successful at times and led to valuable discussion, at 
other times it led to diversions which moved quite far from the focus of the study and 
data which was more difficult to work with because of its different form and structure 
across the interviews. 
The interviews aimed to discuss some relatively difficult or contentious issues in 
academia. It was anticipated that the institutional context of an audit-culture and the 
focus on publications might be a topic on which participants had strong opinions or 
which had powerful implications for their own working conditions and experiences in 
academia. Additionally, discussions around methodologies, the role of theory in 
research and quality of research, and the fragmentation or diversity of approaches in 
mathematics education research, tend to have powerful normative aspects and to be part 
of struggles for control within the field, as discussed in chapter five. These are all topics 
on which the interviewees could be expected to be informed and to have (possibly 
strong) opinions. It is likely that some of the interviewees saw the interview as an 
opportunity to advance particular arguments or views on academia, the field, 
publications etc. or alternatively that they took the role of educating me, the interviewer, 
as a more junior member of the field and a student. Like the positioning of roles as 
student/tutor discussed above this is not a problem in itself, but part of the context of the 
discussions or the 'nature of the interview as an interactive context' (Dowling and 
Brown, 2010) which needed to be considered in analysis. 
6.6 Ethical considerations 
Anonymity was discussed with participants before the interview, at the interview and an 
opportunity given post-interview when the transcript was returned for further discussion 
of issues arising from the interview content. In some cases this involved extensive 
discussion of the ways in which interview data would be used in future publications. 
Although not all interviewees were concerned about remaining anonymous it was felt 
that any possibility that being involved in the study could have negative implications for 
interviewees should be avoided. 
Anonymity was a particular challenge of the study as identifying the area of research, 
mathematics education, and the country already narrows the potential pool of 
interviewees down to a small group, many of whom are known to one another. A 
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number of measures were taken, particularly in the analysis and presentation of data, to 
preserve the anonymity of interviewees. 
In reporting the results in chapters seven and ten, and in the description of participants 
above I have avoided creating individual cases (e.g. participant at university A, female, 
PhD holder, late-career, with significant school experience) in order to preserve 
anonymity of individuals and to prevent universities from being identified through the 
profile of their workforce. In many cases the quotes used to illustrate themes have not 
been connected to particular interviewees. This helps maintain anonymity by removing 
the possibility of building up a sense of individuals across a number of quotes, but of 
course this also has the effect of stripping the data of some of its richness and removing 
much of the contextual detail. 
Two possible approaches to the data were ruled out by these choices. A case study 
approach in addition to the form of analysis carried out here would undoubtedly have 
enriched the analysis. A comparative study of two institutions would have been another 
valuable approach, as participants referred repeatedly to the conditions in their 
institution, their past experiences or perceptions of conditions in other institutions, and 
to balancing between institutional requirements and their own aims. However using the 
data in these ways would not have allowed for the anonymity of interviewees and so 
these forms of analysis were not pursued. 
Details about the individuals (such as those listed above) have been included in the 
presentation and discussion of results only where there was judged to be some direct 
relevance to the analysis. This judgement was guided by three things: firstly, whether 
the text of the quote itself, either directly or obliquely, referred to the characteristic. For 
example, in one interview, a group of colleagues was referred to based on the type of 
teaching they did (`supporting... PGCE colleagues') and so the teaching responsibilities 
of the participant were noted so that it was clear whether or not this was a group they 
belonged to. Secondly, characteristics about the individual are included where, although 
the text quoted has no reference to the characteristic, the surrounding text from the 
interview does. Finally, details about individuals have been included where, as is the 
case with career-stage, the wider analysis has suggested the importance of the 
characteristic. In this case it is used as an interrogatory category even where the 
interviewee has not used it to make sense of their experiences within the particular 
section of the interview quoted from. 
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Some details have been deliberately changed in the extracts from interviews to preserve 
anonymity. Where this has been done care has been taken that these details are not 
related to the analytic claims being made. In chapter ten I connect some of the interview 
data with the social network analysis on publications. This adds a further threat to 
anonymity and the measures I have taken to address this are discussed in more detail in 
chapter ten. 
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Chapter 7. 	 Interview analysis: making sense of the need 
to publish 
In this chapter I present data and analysis around the theme of the construction of the 
value of publication in the interviews. This theme emerged in part because of the 
difference between interviewees in whether or not they seemed to experience tensions 
or struggles around discussing this aspect of their work, with a strong contrast between 
those who did, and others who expressed as obvious or straightforward the need to 
publish. There were some commonalities with the existing research literature on 
academic work which allowed for comparison. Finally, this analytic theme goes to the 
heart of the issues surrounding accountability systems such as the RAE and the effects 
they have on academic fields, and how academics manage and make sense of this. 
7.1 Constructing the value of publication 
In the interviews I explored with participants their reasons for publishing or how they 
made sense of their choices around publication. Analytically I examined the ways in 
which the participants constructed the activities of publication and writing within their 
academic work (following Gee, 2005; Gee, 2011), and the work they did to manage 
interpretations of these constructions (Drew, 1998), as laid out in the previous chapter. 
Since all accounts can be thought of as including evaluative elements, I asked, in the 
analysis, who or what this value was constructed in terms of. Firstly participants 
focused on academic publication in terms either of the process of writing and 
publication, or the finished product. These different ways of constructing the value of 
publication have different implications for the field. Secondly, they constructed the 
value of the process or product in terms of different effects and groups, including value 
to: self, close colleagues, the university, the research field, and 'users'. The interview 
data and analysis is presented in this section using these headings. In the sections that 
follow (sections 7.2 and 7.3) the analysis is developed further and compared with other 
studies. 
In the presentation of interview extracts here and in chapter ten a number of conventions 
have been used. Longer pauses are marked by ellipsis, and places where text has been 
removed are marked by ellipsis in square brackets ([...]). Text which has been added for 
clarity is contained within square brackets ([text]) and where text has been removed and 
replaced with paraphrased text this text is contained between forward slashes (/text/). 
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Finally, in a few instances descriptions of gestures or sounds have been included in 
parentheses. Text was removed or paraphrased for the sake of brevity where it did not 
relate to the argument, or, for the sake of anonymity, where it included identifying 
details. 
7.1.1 The process of writing for publication 
A number of the participants talked about publication and particular papers in terms of 
the value', importance, utility and sometimes enjoyment of the process of writing, and 
to a lesser extent, the editorial process. The process, rather than the product, of writing 
and publication was not a particular focus of the interviews but rather was raised by the 
interviewees. In most cases where the value of the process of writing was suggested, 
this was largely constructed by participants in terms of its value to the participant him or 
herself. For one researcher this was as a motivational tool to make progress on PhD 
work which was described as being difficult. Writing for publication was constructed as 
more manageable than producing a thesis, providing smaller targets. Another researcher 
talked about writing as a 'learning process' which helped him keep his 'ideas going'. 
This way of looking at writing seemed to provide him with a way to manage rejection, 
if it happened, as he reconstructed the experience of writing and review as being a 
valuable process which gave him a 'grounding' in the relevant literature and which he 
could subsequently draw on in his teaching, regardless of the outcome. This same 
researcher also spoke about the value of his first experience of writing for publication in 
giving experience in the process and confidence (through the fact of the product, i.e. 
being accepted for publication): 
So, it was my first foray into trying to get something down on paper ahm 
you know this mysterious thing called writing for publication, I had no 
idea about it and we'd done this /piece of research/, I kind of put it down 
and sent it off and I suspect it, the journal, would accept anything half 
decent you know, I would never use it as a kind of example of my work, 
it was just- but it was very useful and it was confidence building just to 
get something out there 
In my use of the term 'value' in this chapter, and in particular in the phrase the value of publication' I 
intend this to be interpreted as inherently positive, in contrast with not valuing something or seeing it as 
lacking in value. So in exploring how participants constructed the value of publication or of their 
publishing choices I am taking the analytic position set out in the previous chapter (following Drew, 
1998) that work is being done in the context of the interview to manage the presentation and 
interpretation of actions. 
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Another researcher related the process of writing to developing ideas but more directly 
in reference to research practice, where this focused on developing tasks, or materials, 
or approaches to teaching: 
The third thing [purpose of publishing] is actually trying to articulate the 
things you're doing cos sometimes you can be doing lots of interesting 
things, be very busy, sometimes you need to stand back and actually try 
and analyse exactly what you've done cos very easy to get, you know, 
swayed and pushed along by what's going on and the excitement of 
doing things and you have to be really analytical I think and just decide 
exactly what have I achieved by all this, you know, it's not a question of 
the kids, you know, having a nice time in the classroom 
Here, writing is constructed as having local value, in developing an articulation of 
practice and acting as a check on the enthusiasm of doing. 
Another way of constructing the value of the publishing process for the individual 
researcher was in terms of the feedback on research this could provide, in particular 
with conference papers, although also through the review process for journals. Many 
participants mentioned this: 
I have just sent one to ESM [Educational Studies in Mathematics] but I 
think that's probably quite speculative, but that was mainly to try and 
get some feedback from reviewers 
This was very commonly mentioned when discussing writing and presenting conference 
papers: 
I always like presenting at BSRLM [the British Society for Research 
into Learning Mathematics] because I like the feedback you get [...] 
and then you use that, you draw on that to, to take your work forward 
This reflects the process rather than the product as making links with a wider group of 
researchers although the focus here is primarily in terms of the benefit of this for the 
development of ideas of the project in its earlier stages rather than any sense of benefit 
to an audience. 
Although for most researchers who discussed the value of the process this was largely 
in terms of the value for themselves, for one participant, a `late-career' academic who 
did a lot of collaborative writing, this was developed in terms of others. For this 
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participant the value of at least some of his/her current collaborative writing, or way of 
making sense of or presenting his/her role in it, was in supporting colleagues who are 
implicitly contrasted with himself/herself as less experienced in the process of 
producing publishable work. It was also seen as a tool in collaborative research in 
developing the ideas of the research group. In both of these instances the value of the 
publication was constructed in terms of the process of writing rather than the product, 
the publication itself, although the first quote could also be seen as suggesting the value, 
to less experienced colleagues, of having publications. 
7.1.2 The product of writing for publication 
Much more common in the data, and found within all the interview transcripts, were 
constructions of the value, or more generally constructions of the role, of publications as 
end products. Within this there were constructions of the nature and value of the product 
in terms both of the recognition it brings and as a means of communication. 
In the first case individuals are making sense of their publications explicitly in terms of 
their value within systems of accountability or as something which gives access to other 
social goods (e.g. promotion). In making sense of publication in these terms, 
participants talked about the RAE/REF and accountability, about the need to have 
publications within their institution (either to get ahead and forge a career, or to avoid 
being seen as failing or not fulfilling the requirements of their job), about playing 'the 
game' and feeling responsible (to colleagues, department and institution). Participants 
talked about these both as influencing and not influencing their activities, i.e. these were 
resources drawn on differently in constructing accounts of activities. 
7.1.2.1 Gaining recognition 
Unsurprisingly some of these constructions of the role of publication related to the need 
for the individual to gain institutional recognition for work and to satisfy the 
requirements of the RAE/REF. For one early-career researcher this was the dominant 
way in which the publication as a product was seen: 
And I know it's important if I do want a career in this, I know it's the be 
all and end all that I have to have publications, I generally think, yes, I 
know it's the most important thing, the research institution- the 
research-led institution I work at, I know it's definitely the most 
important thing to have publications 
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Here the value given to the publication is entirely attributed to the institutional 
construction of value (distancing the participant from making any overt claim for its 
value here) and this is developed later in the interview in terms of the need to avoid 
being considered 'incompetent' or failing to meet job requirements. So here the need for 
this recognition is largely constructed in terms of avoiding negative consequences 
within the local university field, rather than accruing reward or success, although there 
is reference to having a career and publications, which might be interpreted as 
connecting publications as symbolic capital to a more ambitious aim than just keeping a 
job. Other participants referred to the need to get recognition or meet RAE/REF 
requirements, as in these extracts from two separate interviews: 
One of the purposes of publishing is to make sure that you get the 
required recognition within the university and I mean you can't get 
away from that these days and that's important I think 
I want to be able to give myself, I want to be able to, cos you know cos 
you've got the REF and things, you need to get things published, I don't 
want to just do all the difficult, really difficult, cos I mean it is harder 
work, I want to give myself straightforward papers to write and 
straightforward results that I know I can write up and will make sense to 
people 
For each of these participants this was just one of a number of ways in which they 
constructed the role of publications (for example, in the final extract the need to have 
results which 'make sense to people' refers to a communicative purpose too). The 
second extract presents a strategy for dealing with the requirements of the RAE/REF 
which are, here and in the wider interview, constructed as unproblematic. The 
institutional requirements of the REF are presented as naturalised with no suggestion of 
being problematic. The distinction being made between different types of papers is 
between more straightforward results and more challenging (in this case, theoretical) 
papers, rather than perhaps publishing additional papers on the same research or papers 
purely for RAE purposes. The strategy described seems to cause no tensions for the 
interviewee, perhaps because it allows the interviewee to publish papers which are 
within the disciplinary tradition and hence valuable within the field as such. 
Largely missing from this category, yet found in other studies (Akerlind, 2008a) or 
plausible, was any sense of publications as contributing to gaining recognition from or 
status within a research field or community of researchers, a point which will be taken 
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up again later in the chapter. One researcher did talk about seeing a conference paper as 
a way to introduce himself and his work to a research community within mathematics 
education: 
So the main thing was I wanted to go [to the conference] and I wanted 
to say, this is the work I'm doing now, and sort of just using it as a way 
to introduce myself back into the community 
The need to 'get published' or 'be published' as an end in itself was particularly evident 
for two of the early/mid-career researchers, one at each of the two universities. This 
may reflect institutional pressures and the culture of the institutions as research-
intensive. In particular the difference between early/mid and late career researchers 
seemed not to be in the recognition that there was a value in publications in terms of 
institutional recognition, but more in their accounts of modifying their behaviour to 
meet the expectations, which are explored further below. Changing institutional cultures 
were reflected on by one late-career researcher: 
It's different now, you've got the RAE now where everybody knows if 
you're gonna- I mean I've got a research student, [... I the moment she 
arrived here, "I want to publish a paper, where can we publish, what can 
we do to publish papers", the moment... because it's in the air, but 
when I started there was no RAE, there was no external control of 
anything 
The role of the product in terms of creating recognition and the potential for feedback 
was also mentioned in term of collaborative papers. In particular one academic talked 
about getting involved with writing joint publications in part because of the value the 
product would have for their institutional colleagues or research collaborators: 
sort of supporting other people to write, to do chapters with them, for 
example for the last RAE where I was really doing- I did quite a lot 
actually of supporting a lot of colleagues to get their publications up 
and then they- if you looked in the RAE return you'd see quite a few 
things where other colleagues, PGCE colleagues, put down as their 
papers ones that had my name on 
This academic described the supportive role in creating joint papers as something they 
themselves felt it was important to do, rather than something they felt obliged to do by 
their institution. One particular group of colleagues is named here by their teaching 
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responsibilities, `PGCE colleagues', which was not a role this academic had. One other 
late-career academic also talked about (reluctantly) taking into account the recognition 
the RAE/REF and the wider academic community might afford different journals when 
making decisions around research paper publication, constructing this entirely in terms 
of the responsibility they felt to colleagues who were earlier in their careers, and to the 
department: 
Let's just say I don't particularly care about impact, but the trouble is I 
do, because I feel a sense of responsibility to the department I work in 
And in the same interview this academic compares a paper co-authored with a late-
career colleague with one co-authored with an early-career colleague: 
I think in that case [paper co-authored with an early-career colleague] 
we've had a much more rational discussion- I mean here (gestures at a 
different paper) we're talking about two people long advanced in their 
careers but ... A is not advanced in his career [...] in that case we're 
thinking much more, I suppose, strategically about good journals for 
him to get a job. 
It seems that in talking about the need to gain recognition through research publication 
for others these more senior academics were more willing to talk frankly about making 
strategic decisions or writing with this aim. Early/mid-career academics were more 
inclined to talk about being strategic for themselves (although sometimes with face 
saving and distancing). 
7.1.2.2 Rejection of publication related to its role in gaining recognition 
Some participants discussed publication negatively by contrasting their actions with 
those of others which they constructed in order to reject: talking in terms of what they 
were not trying to do, or what they did not see their publications as representing. Here, 
in two extracts from the same interview, publications were being rejected in a way 
which linked strongly to their role within recognition and accountability systems within 
the institution: 
Publishing and getting promoted and all that sort of stuff that doesn't 
motivate me at all really (laughs) 
It's difficult to say, I think most of the, ahm, the sort of pressure to 
publish and the, yeah, the feeling I need to create a product comes from 
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feeling that's what the institution wants of me, most of it ah, very little 
of it comes from wanting to do that in its own right, [.. 1 the writing, I 
suppose, the publishing is not the main point for me, so it's the personal 
work on learning for myself that's the main point 
For this interviewee publishing is related to promotion and the perceived expectations 
of the university (one aspect of the potential value of the publication, as product, to the 
researcher themselves). One could argue that the dominance of managerial and in 
particular regulative discourses around performativity, accountability, and an audit 
culture which focuses largely on publication, encourage the more negative aspects of 
this association. Where positive constructions of the value of publication are lacking or 
weak, as they seem to be for this participant, the possibility arises of seeing publication 
as linked to personal ambition or 'game-playing.' Although all of the academics 
interviewed discussed many positive aspects of publication there was an association 
evident for some between publishing and 'being political' or 'game-playing' and this 
will be discussed further in section 7.2. 
7.1.2.3 Communication 
A number, but not all, of participants talked about their publications as having a 
communicative purpose with an academic audience (although it was unclear in most 
cases who was included in this audience). This took a number of different forms and 
involved different ways in which communication was constructed as being valuable, 
such as: in reporting results or informing people about activities; making something 
public in a more general way (`getting it out there'); creating resources to challenge 
other people's thinking or offer new ways of seeing; drawing attention to ideas or issues; 
convincing people; arguing points; and, for one researcher, 'bearing witness' to the 
problems in the system. None of the early/mid career researchers articulated a strong 
sense of writing for particular audiences, or of thinking about their writing or research 
in terms of an audience or communication, although this was used retrospectively by 
one academic to make sense of failure to publish work from a project. 
Within these different ways of talking about research papers as products and their 
potential communicative role, we can see the influence of different ways of 
understanding the nature of research and its products, and different ways of 
conceptualising the communicative potential of texts and these ways of talking can be 
linked with participants' familiarity with particular disciplinary traditions, such as 
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psychology and sociology, and broadly positivist theoretical positions and schools of 
thought. 
7.1.2.3.1 An unproblematic need to get it 'out there' 
A number of researchers presented very unproblematic relations between their research 
and the publications they produced from it, with no indication of the possible tensions 
or struggle discussed above. These ways of relating the two suggested that publication 
was seen as a very natural next step from research with little sense of justification being 
needed, or of choices being made, about what to publish. 
If you think, well, what matters is to get the work out there, which is 
how I feel about what we're doing at the moment... 
I was starting to talk about this notion of [...] and trying to clarify it to 
myself and I wanted to put that out there [...] and I wrote that 
conference paper almost to learn from it, but I thought there was some 
nice clear ideas from that that I wanted to put out there 
These two participants talked repeatedly about wanting to get particular ideas or results 
`out there'. The need to get work into amore public domain was focused more on ideas 
than results or findings for one participant, and was justified in terms of these being 
`interesting', 'useful' or 'important', while for the researcher quoted below it was the 
fact of the research having been done that justified publishing it: 
I've kind of gone back to it now cos I kind of think it ought to get 
[published]- it's work that's done and some of it isn't- but some of it-
even if it's just one article at the end of it (emphasis added) 
All of these discussions of the need to get research published or 'out there' were marked 
by a certain inarticulateness about this which I think is suggestive of a strong matching 
between habitus and field, certainly when it's found among a group of articulate and 
reflective people such as this. We can relate the obviousness (for these researchers) of 
publication following from research to Bourdieu's ideas of habitus fitting field where 
practices don't seem to need justification as they are integral to the logic of the game 
and the doxa of the field, or of 'everything that goes without saying' (Bourdieu, 1993b). 
To the extent that any discursive work was done within the interview to justify 
publication by these researchers it was in the sense of getting work/results/ideas 'out' 
into a public domain. A question raised by this analysis is which field these participants 
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were drawing on or operating in that they found so little explicit justification necessary 
or possible, even when pressed. 
Two possibilities are raised here which are discussed further in chapter eleven. One 
possibility is the link to a way of talking and thinking about research as finding things 
out and creating knowledge, a conception of research which made publication a natural 
and obvious extension. This might be associated with a number of different research 
fields and its presence could be connected to the disciplinary traditions in mathematics 
education research. The second possibility is that in some research fields, in particular 
those closest to science there is an assumption of publication and its relation to research 
which renders the need to publish, as well as what to publish, as natural and 
unproblematic. 
Only one participant who presented research publication as straightforwardly informing 
others was more specific in suggesting what might happen to results or ideas once they 
were 'out there': 
The second one [second reason] is to recognise in that your 
colleagues within maths education, not just here but in a wider 
sphere, need to know the sorts of things you're doing, cos it may 
be something that then can be looked at in a broader sphere, and 
that's why you publish in things like, you know, ESM or the 
American journals 
This idea that other colleagues might take up work and look at it in a 'broader sphere' 
suggests a perceived division of labour among academic researchers between those who, 
like this participant, worked on developing ideas locally and reporting these, and others 
who might take that work as a starting point for something 'broader'. Although there are 
various ways one could interpret this idea of looking in a 'broader sphere' there is a 
definite suggestion of temporal difference (with this other work starting where the 
interviewee had finished) and, through the use of the word 'broader', the researcher's 
own work is characterised as narrower or more local. 
7.1.2.3.2 Dialogic communication: arguing, convincing and drawing attention to 
In contrast with the examples given above, some ways of talking about communication 
in publication conveyed a stronger sense of dialogue or audience: 
In so far as there was an important message, it was in those other- that 
other set of publications [...] and really- this isn't really adding much 
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The sense in which this differs from the extracts above is in the idea of a 'message' 
which although not much different from getting an idea out there, does begin to hint at a 
more dialogic or communicative conception of publication. Other ways of constructing 
a dialogic or communicative relation included 'witnessing', drawing attention to 
something, challenging and convincing. One interviewee discussed the role of 
publishing in terms of witnessing: 
There it is, that's my witnessing of the problems of the national 
curriculum [...] I've done that 
In the extract below, another interviewee talks about wanting to draw the attention of 
the community (or some subgroup of the community) to an issue or problem: 
If I choose to write about something it's normally because I want to try 
to do some more in-depth work theoretical work probably, or 
understanding work, on something that I think is not getting enough 
attention in a sense 
And finally, in the example below, a third interviewee talks about trying to convince 
people: 
Because it's not- it's the kind of thing- I think I get the feeling any 
writing needs to be at a different- more persuasive or much more, you 
know, higher quality I suppose to convince people of something they 
don't want to be convinced by 
This dialogue is generally with an unspecified audience, although from context it can be 
supposed to be an academic audience in these cases. Two participants talked about 
publications which were aimed at dialogue or communication with particular named 
individuals within the academic audience: 
B, I think wrongly, is attacking these [...] methods- his attack is- he 
wrote an attack when these methods were not applied using /this new 
idea/ and I think some of his criticisms, he's just repeated them, I don't 
think he's taken account of the [...] developments, and so what I really 
wanted was, I wanted to argue with him about it and so I- so we wrote 
this paper [.. 1 and it's- it treads on his toes cos it's attacking methods 
he's used and so on, so what I want to know is- can he tell me what's 
wrong with it? 
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Finally there were a number of constructions of the role of publication around creating a 
resource to make people think, to change their thinking (or even to provoke others). 
These include examples which challenged the relationship between reader and text. 
Overall, the process of publication was more likely to be seen as a site where links 
could be made with a wider community than the product was: conferences were 
particularly valued for this as was feedback from reviewers. In fact, one participant 
stressed their sense of the non-dialogic nature of academic writing, particular relating to 
the product: 
I tried to write that so that teachers would be interested in reading it and 
I worked hard to do that but I've no, you never have any idea whether 
it's successful, it's very interesting, I think you write as an academic 
and you get very little feedback 
7.1.2.4 Rejection of aspects of communication 
Again, some participants discussed publication by implicitly constructing and then 
rejecting a position as being what they were not trying to do, or what they did not see 
their publications as representing. One researcher rejected the idea that his publications 
could have particular sorts of impact on or value to others (or alternatively rejected a 
particular construction of the way in which that impact might happen): 
Well, I guess I don't, no longer feel that I want to change the world or 
can change the world which I think maybe when I started off teaching I 
kind of thought that I might want to and maybe that's part of my sort of 
I don't know maleness or sort of privileged upbringing or I don't know 
what but- so I guess I don't think I've got- I don't- I'm not motivated by 
having some answers that I want to tell people about 
Without the reference to gender and class this would read more like a narrative of 
becoming resigned or of naïve optimism changing to more realistic maturity over time. 
Also it seems relevant that the participant doesn't suggest it's not possible to have 
answers, or directly reject the idea of trying to change the world. This is in keeping with 
a sort of humble tone throughout the interview and might be about not rejecting others' 
positions, in a nod to relativism. Here the desire to publish is associated with having 
answers or wanting to change the world, ideas which have become suspect within 
postmodern discourses on knowledge, and, as suggested in the participant's reference to 
his childhood socio-economic status/class and gender, in critical feminism and 
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Marxist/neo-Marxist critiques of class and power. Having goals of change has become 
suspect as suggesting a privileged position of knowledge, or as a hegemonic 
presumption to judge what would be best for others or to speak for them. 
Finally one interviewee rejected an epistemology he/she associated with science, along 
with the proposal that ideas about practice (which seems to be the focus here) can be 
transmitted or reconstructed from texts unproblematically by people with different 
experiences and ways of seeing the world from those of the author(s): 
It's this build of, build of knowledge is the problem because I don't 
think there is such a thing in our neck of the woods in terms of learning 
because somebody who has just started [...] somebody who you know 
hasn't taught very much has got a PhD in something or other and starts 
teaching PGCE cannot see what I see [...] but actually reading about it 
might give them an image of something that over time they might start 
to see, but while they themselves are seeing from their own perspectives 
they will go somewhere else [...] we're not in an exact science, this is 
not science 
This seems to be a rejection of the idea that a paper as a product might be seen as 
contributing to a build of knowledge. Both this interviewee and the one directly above 
published and had strong publishing records so it is not the case that they rejected the 
value of publication, either in practice or in general, as other parts of their interview 
show. What I am suggesting here is not that they made sense of publication in different 
ways from other participants, but that they presented this negatively with respect to 
constructed, perhaps caricatured, but certainly recognisable positions. 
7.1.2.4.1 Writing for non-academic audiences 
Very few participants mentioned non-academic audiences when discussing their 
publications although this did not reflect a lack of interest in the effects of research or 
the importance of connections with non-academic fields. Many discussed the very great 
value they placed on doing research for its more direct effects and value to pupils, 
teachers, head-teachers, and in teacher training. However in discussing publication this 
focus was less evident. It may be that to some extent this was a result of the 
interviewees' perception, based on the information I gave them prior to the interview, 
that I was primarily interested in publication to academic audiences, but it may also 
reflect ambivalence about the effectiveness of this writing. 
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7.1.3 Summary of results 
In summary, the process of writing was valued for the way in which it helped to develop 
thinking and move ideas on, both for the researcher themselves and for their immediate 
colleagues (collaborators). This was also constructed as a way to support colleagues' 
development. The process of publication (forming papers and getting reviews) was 
valued for the feedback it provided from a wider group. The value of the product was 
constructed in terms of the recognition it brought to the researcher, collaborators, the 
department and university, and for the value of communicating in various ways with 
different audiences. Both of these constructions of the value of the product were also 
rejected explicitly by other researchers, at least in some form. 
Individuals talked in a range of different ways throughout the interview — it was not the 
case that participants constructed the value of publication in one and only one way. 
Every academic interviewed talked about their enjoyment of research or of scholarship, 
although some saw this as more or less central to their place in the university. None 
talked about feeling obliged to research, as some academics in Sikes' study did, and this 
might reflect self-selection of employees at the two research-focused institutions the 
interviewees were drawn from. Most suggested that they had sought to be part of a 
research-oriented university because they wanted to carry out research, while Sikes' 
study was carried out at a 'new' university. Not all, however, were so positive about 
experiences of writing and publishing to which there were mixed responses, although 
there was little evidence of the 'angst' or feelings of `inauthenticity' over satisfying 
demands described in some other accounts of responses to the RAE/REF (Archer, 
2008b). Most interviewees described themselves as doing enough to satisfy the regimes 
of accountability. All described ways in which they had managed to organise their 
research and publications so that the demands of the institution with respect to the 
RAE/REF were met. For some this meant working with colleagues and taking different 
roles with respect to writing research papers. Only one early-career researcher really 
demonstrated the sorts of insecurities discussed as the condition of the neoliberal 
subject in chapter three, presenting the perceived publishing demands of academia as a 
choice in being an academic Cif I do follow this career... be all and end all...'). It is 
possible that this is a result of education as a research area being relatively protected by 
the need to provide teacher education. 
Two prominent ways of accounting for the value of publication arose through the 
interviews: first, an association with gaining recognition hedged or balanced by 
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accounts of the value of the process of writing and review. There was a lack of positive 
narratives about the value of the product of publication evident in the interviews. While 
the value of the process of writing and publication was discussed by many of the 
participants, this lack of positive narratives around the value of the product may have 
negative implications for mathematics education research, and this will be explored 
further below. Secondly, there was a suggestion of the obviousness or inevitability of 
publication as a next step from research which was at times quite inarticulate, and this 
response will be taken up again in the discussion in chapter eleven. 
While some participants seemed to have very untroubled relations to publication, others 
had much more ambiguous accounts of their publications with evidence of tensions. The 
themes identified in the literature (in chapter three) were very evident when academics 
were acknowledging this aspect of the value of research publications: guilt around 
compliance, pleasure in the successes measured through the RAE, moral edges to 
judgements about the behaviour of others, individualised success and (fear of) failure 
and feelings of responsibility to others. While accountability systems and the need to 
publish to gain recognition may be constructed as inevitable or necessary, there is still 
some ambivalence, given this account, around publishing often, being too successful, or 
successful in a manner which was somehow suspect within these systems. This 
ambivalence seems to be most strongly expressed through the ideas of game playing 
and 'being political'. I will now explore this in more depth, first by introducing the role 
that career stage and the idea of 'playing the game' had in accounts of publishing 
practices in the data. 
7.2 Career stage, being political and 'playing the game' 
Career stage was used as a device by a number of researchers to explain or justify 
choices made about, and attitudes towards, publication and research. It was used to 
account for their responses to the pressures and requirements of their jobs, and in how 
they managed and presented their understandings of the perceived need, both for 
themselves and others, to 'be political' and to 'play the (publications) game'. I use the 
term 'defence' below to denote the ways in which this practice of accounting for 
activities involved pre-empting or diverting possible criticism or negative 
interpretations. In particular, early career stage and proximity to retirement were used 
to frame actions in order to prompt particular interpretations of these within the local 
context of the interview. 
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I will return briefly to the data from the interviews in order to illustrate the ways in 
which career stage, and 'playing the game', operated in accounts of publishing practices. 
Of the four early- to mid-career academics, two had a number of years of teaching 
experience prior to moving into academia and so could be considered 'second career 
researchers', and both had held senior posts in schools before making the move into 
university posts connected with teacher education, while the other two had shorter 
periods of teaching experience, before moving initially into either a research position or 
a PhD course, with moves to mixed teaching and research posts coming later. The five 
later-career academics all held positions of senior lecturer or above and had been in 
permanent university posts for a number of years although some had had a period of 
temporary or part-time university-based employment earlier in their careers during the 
transition from school teaching. 
7.2.1 Career stage as a device used by participants 
For two early-career researchers their defence was constructed in terms of their career 
stage with many temporal markers used to clarify this (the characteristics of the 
language which are used to identify defensive accounting are discussed below): 
Interviewer: There's some quite broad education, some quite specific 
non-maths education and maths education journals there, have you any 
sense of trying to build up a portfolio that targets particular audiences, 
or is there consideration about audience when you, when you think of 
these, or is it... 
No, I just think anywhere that might publish it really, I think, cos I 
guess there is /another paper that I've written with a colleague/ and that 
was rejected so we're currently thinking of rewriting that to go 
somewhere and that might go somewhere broad again, possibly, there's 
a /UK-based/ journal or maybe there's a journal called /method-based 
title/ but I don't really have a strong sense of audience I guess, so I 
think- yes, I mean on one level I think that all of these things are still 
quite speculative for me, and I'd be quite surprised if any of them did 
get published in any of these journals at this stage really, and I think if 
there's anything, I'm just, I mean, I suppose that people that I have, not 
that I've been through any of these ahm REF, is it REF? I don't know 
what it's called yet, but I mean I'm kind of aware of the need to be 
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published in some peer reviewed journals and I think, I suppose that 
more than audience is kind of, yeah 
Temporal markers such as 'still' and 'at this stage' serve to claim status as a beginning 
researcher and so to suggest that the participant's relation to audience and focus on 
getting publications is related to their career stage. The phrase 'I don't know what it's 
called yet', said about the REF, positions the participant strongly as a beginner, as still 
an outsider learning the ropes, and may be being used to claim temporary exemption 
from the perceived suggestion that researchers ought to be able to identify their audience 
when they are writing and publishing. This could also be interpreted as a way in which 
to claim naivety and hence remove potential blame from what might otherwise be seen 
as quite career-oriented and ambitious publishing choices. 
As well as career stage, the RAE/REF is brought in to account for publishing choices 
without an explicitly intended audience. The heavily caveated and hedged use of this 
might be seen as resisting an account of this interviewee's publishing practices as 
instrumental or careerist, i.e. as being aimed solely or primarily to satisfy accountability 
regimes and institutional requirements, or even further than this, as being aimed at 
excelling with respect to these measures. Additionally the assurance (repeated elsewhere 
in the interview) that these submissions were unlikely to be published and were 
`speculative' distances the participant from this possible construction of his or her 
practices. Like the interviewee in the following extract this participant talked about the 
need to get published/publications as a strongly motivating factor which overrode any 
consideration of audience. However the next participant took a very self-critical attitude 
in talking about not attending to particular audiences: 
Interviewer: So moving on a little bit to talk more about publications I 
wonder what audiences you're aiming to reach with publications you've 
done so far or are thinking about 
Ah at the moment- 
Interviewer: Do you- to what extent you've thought about that 
I haven't much cos my aim is just to get publications because I have to 
and I've, obviously I know there's rankings, certain journals are viewed 
better and stuff, ahm so I'm, I'm not even caring who reads them which 
is terrible but it is just the, ahm, something I have to do at the moment, I 
hope my view on that would change, in a few years, if I'm still here 
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Here again there is a reference to career stage (`something I have to do at the moment') 
and a caveated suggestion that this might change in the future. This Cat the moment') 
can be linked to early career stage within the broader interview context. This participant 
showed less reluctance than the other in talking openly about the need for publications 
and about acting in such as way as to secure them, with this presented as an important 
motivating factor. Rather than career stage being used to frame behaviour and to suggest 
a particular interpretation of behaviour, as with the previous participant, here, career 
stage is presented as an external force which constrains the possibility for action. 
In summary, the RAE/REF seems to have increased awareness of game-playing and the 
competitive nature of academic research and provided explicit language in which to talk 
about this and goals relating to it. As discussed in chapter three this has been perceived 
positively by some and negatively by others, creating new possibilities for success 
(Harley, 2002). The advent of these systems of audit seems to have created a discursive 
position of 'game-playing' which is used to describe the behaviour of others and to 
distinguish one's own behaviour from a caricatured negative account of the morally 
dubious 'game-player', in some cases in a pre-emptive defence. This comes hand-in-
hand with a pragmatic position which acknowledges that some 'game-playing' is 
necessary, again, pre-empting possible criticisms. These two devices combined allow a 
great deal of flexibility in presenting behaviour. 
Those near retirement used this proximity to construct a form of immunity from 
pressure, often making a direct contrast with younger colleagues in terms of the 
different possibilities faced. Younger academics were constructed as acting differently 
and making different choices but not necessarily blamed for this. Instead the changed 
context was called on to explain their (perceived) different behaviour and both the 
context and the response were presented as inevitable. There was much resignation 
about this: newer academics were presented as working in different times and, 
consequently, they would not be able to work in the same way that these researchers felt 
that they had. 
I argue that, for the early career researchers, career stage was used defensively to: 
justify or explain what could have been interpreted as careerist or instrumental choices; 
and to defend against possible perceived charges of uninformed publication choices or 
less academic/field-oriented thinking. This raises the question of where these perceived 
criticisms (which were being defended against) came from. I argue that this is evidence 
of tension within the researchers' experiences of balancing institutional demands with 
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their own sense of what was valuable about their work. The lack of positive narratives 
around publication, for some researchers in the study, has left publication a suspect 
activity. 
Not all of the defensive accounting in the interviews can be interpreted as evidence of 
tensions in this way. For example, some interviewees responded in ways which sought 
to defend themselves against a perceived criticism of not attending to audience. In 
asking about audience the slightly different forms of questions I used in the semi-
structured interviews held slightly different presuppositions. For example, asking if a 
particular audience was aimed at has different presuppositions than asking which 
audiences were aimed at. In the latter the possibility of not considering particular 
audiences is precluded and has to be reintroduced (potentially defensively) by the 
interviewee. Defensive responses to questions about audience seemed more local to the 
interview (with evidence for this being the less articulate or developed defences, and the 
surprise expressed) suggesting that this is not an ongoing tension for interviewees. In 
contrast, the more developed and articulate forms of defence evident in discussing 
publication choices suggested a tension which goes beyond the immediate interview 
context. 
7.2.2 Career stage as a possible explanatory variable 
Positive narratives of the value of publication do exist and this raises the question of 
why they were not drawn on by the researchers in this study. One thing that is missing 
from the interview data is the possibility of publication contributing to the research field 
(in some way, through build of knowledge or otherwise). It is possible that early career 
researchers are more likely to focus first on the place of writing and publication in their 
own development as researchers, and that a broader reflection on the value of 
publication would come later, as confidence grows and researchers feel able to make a 
contribution to the field. The result above could then be partly due to the lack of 
researchers in the middle of their careers in the group of participants. In order to explore 
this possibility I will draw on a study from the higher education research literature 
which addresses academics' understanding of their development as researchers 
(Akerlind, 2008b). 
Gerlese Akerlind identified four 'ways of understanding' development as a researcher in 
her study of practicing researchers at different career-stages from a single 'research 
intensive' Australian university. These were: '1. Becoming confident as a researcher; 2. 
Becoming recognised as a researcher; 3. Becoming more productive as a researcher; and 
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4. Becoming more sophisticated as a researcher' (Akerlind, 2008b, p. 245). The first, 
confidence, was identified as most common during early career and PhD, and the stages 
are intended to be progressive in that each represents a more complex idea (so category 
four combines awareness of the previous three). Researchers are expected to exhibit 
more than one rather than fit into them as categories, in keeping with the 
phenomenographic assumptions. The third 'way of understanding', productivity, was 
described as being a purely quantitative awareness of productivity and the fourth, 
sophistication as a researcher, a more qualitative one. A weakness in Akerlind's analysis 
is that she does not question the origins of these 'ways of understanding' or attempt to 
put them in a broader context by considering the particularity of the system being 
studied, in this case the Australian education system which has been described as being, 
like the English, US and New Zealand systems, home to powerful neoliberal market 
reforms (Apple, 2006). For example she does not ask about the origins of pressures to 
publish, which can be linked with the prevalence of her third category. Failing to note 
this contingency of context, and the implications of that, naturalises rather than 
critiquing the status quo. 
Akerlind uses the example of publishing papers, which is directly relevant to this study, 
to argue that the four different ways researchers in her study understood their 
development as university researchers do not necessarily map neatly onto valuing 
different activities. Instead an activity like publication is valued for different reasons in 
each of these ways of understanding becoming a researcher: 
`For instance, in all four ways of understanding being a researcher, 
academics described publishing papers as part of being a researcher, 
however, the perceived purpose of publishing was strikingly different. 
In category one, the intention underlying publishing is to produce a 
concrete research outcome in order to satisfy academic requirements. In 
category two, the intention is to make one's research known to others 
and to gain academic standing, or even fame, amongst other researchers. 
In category three, the purpose of publication becomes more intrinsic, 
and is seen primarily as a way of gaining feedback from others to 
improve the academic's research and understanding. In category four, 
the purpose of publications is to spread the academic's research 
message and encourage change amongst a research or social community. 
In line with this, there may also be a focus on non-academic 
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publications, designed to reach a broader audience.' (Akerlind, 2008a, p. 
28) 
This first category equates to a paper as providing recognition in the academic or 
institutional field, although focusing on this in terms of meeting requirements rather 
than the potential recognition and success which may be accrued by exceeding the 
requirements. This is the most common finding discussed above and relates to 
Akerlind's category of 'becoming confident as a researcher', suggesting a stage which 
might be moved through but given the existence of requirements related to the 
RAE/REF this concern can be seen as ongoing, as all researchers have to repeatedly 
demonstrate compliance. 
The second category equates to a paper (both its existence but more its content) as a tool 
for potentially gaining recognition amongst researchers, something which did not 
appear in my data, and which Akerlind associated with 'becoming recognised as a 
researcher'. The almost total absence of this category in my data raises questions about 
the relationships of mathematics education researchers to their community. Akerlind's 
participants held a mixture of teaching and research appointments within a range of 
subjects including some social sciences in a research-intensive university. There is a 
tacit assumption that they all saw themselves to some extent as researchers and as 
having developed or still developing in this role. Several questions are raised by the 
comparison with Akerlind's study. Since education research is practice-related it may 
exhibit additional ways of understanding development as a researcher, and there may be 
conflicts for some between developing as a teacher educator, say, or contributing to 
education more generally and developing as a researcher, as described by Akerlind. 
All of the participants in my study identified as late career or early career in academia 
rather than mid-career. But question arises about whether they are seeing themselves as 
early in their research career, and how long this might last for academics whose work 
involves a high proportion of teaching. A broader selection of participants would be 
necessary to explore this in detail but several points can be made here. Academics who 
are experienced as teacher educators, perhaps in quite senior academic positions may 
continue to position themselves as beginning a research career if they are working on a 
PhD or being supported by other colleagues to get publications for the RAE/REF. In my 
study, one participant described how the status of PhD student provided them some 
protection from pressures to publish while another, also a PhD student and at a different 
institution, felt these pressures strongly. 
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Akerlind did not find a stage of contributing to the research community, as opposed to 
gaining recognition within the community, although she postulated that further research 
might find it (Akerlind, 2008b). This was also absent from the data here, raising the 
possibility that the result above is not specific to mathematics education or education 
research, and that it may not just relate to publication and its value, since Akerlind was 
discussing research in general. 
The different conditions of work possible within institutions, and across different types 
of institution in the UK (discussed in chapters three and five), raises questions about 
progression in research careers. It may not be reasonable to see contributing to a 
research area, and feeling that your publications are valuable to a community of 
researchers, as likely end points in a process of coming to maturity as a researcher, as 
suggested by Akerlind's account. Instead this may be a goal only possible for some, 
while others, by choice or not, may not have the institutional conditions within which to 
achieve these positions. And these possibilities may vary between more traditional 
disciplines and practice-based areas such as education research, and across different 
types of institution and different roles within institutions. 
7.3 Discussion of constructions of the value of publication 
The accounts given above of the purposes for writing and publication were largely 
couched in terms of the value of these for the individual or their research group, or at 
the widest for the department or university, particularly in terms of recognition for 
research activities. The accounts provided of the purposes and motivations for research 
writing and publication were localised in this sense. Few responses related to the 
research field directly or those who might benefit from research indirectly, rather than 
through actually being involved with it. 
In constructing the value of publication in these terms, the process of writing and the 
review process are seen as helping ideas develop, while the product itself is valuable for 
the recognition it brings. The paper as product, in this account, has value primarily as 
part of accountability systems (including but not limited to the RAE/REF). Narratives 
around the value of publication were linked to discourses associated with performativity 
and institutional recognition and a very instrumental discourse about recognition, the 
RAE and institutional requirements. This potentially devalues the process of publication, 
through its primary association with systems of audit, systems which are seen by many 
to have distorted academic practice and the relative value of teaching and research 
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within universities. This may leave academics ambivalent about this aspect of their 
work, in particular without other positive accounts of its value. 
I argue that the focus on the value of the process of writing, and the review process, in 
some of the interviews was a defensive attempt to justify the value of an element of 
academic work which, without some positive construction, may have seemed to be 
purely about satisfying systems of audit. What is interesting is, on the one hand, the 
perceived need to justify this, suggesting that positive accounts of publication are absent 
from the shared doxa of the mathematics education research field, and, on the other 
hand, the implications of constructing this justification on purely a local level, focusing 
on the process. This raises the question, to be explored further in chapters eleven and 
twelve, of what implications, if any, this involvement of publication (and peer review) 
with external (to the field) and institutional accountability, and most importantly the 
suggested lack of other positive accounts of its value, has for the field itself, and for the 
role of publication in research. 
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Chapter 8. 	 Social network analysis methods 
Social network analysis (Borgatti et al., 2009; de Nooy, Mrvar and Batagelj, 2005; 
Hanneman and Riddle, 2005; Scott, 2000b) is used here to explore patterns of co-
authorship, and the publication choices made by individual researchers in the 
mathematics education research community in the UK. Social network analysis 
provides tools to visualise and carry out exploratory descriptive analysis of the networks 
formed by tracing collaborative links among researchers publishing in mathematics 
education in the UK. In this chapter I introduce the basic concepts and techniques of 
network analysis and provide a discussion of the role that social network analysis has in 
this study, addressing some of the issues which arise from its use. I also provide a brief 
review of some relevant studies which use social network analysis or which explore 
publication patterns. 
8.1 Introduction 
Social network analysis (SNA) involves using tools from mathematical graph theory, as 
well as purpose-built tools developed in the social sciences, to visualise and analyse 
networked data of social relations in order to explore or answer particular questions 
about its structure. 
'As Lopez and Scott put it, 'the basic presumption of social network 
analysis is that sociograms of points and lines can be used to represent 
agents and their social relations. The pattern of connections among these 
lines in a sociogram represents the relational structure of a society or social 
group' (2000: 59).' (Knox, Savage and Harvey, 2006, p. 117) 
In the first instance this approach provides a visualisation of the structure of a network, 
such as that in Figure 1, which can then be combined with quantitative analysis of 
structure and position. In the networks used here nodes represent individual published 
authors and the relation considered is one of collaboration on published papers. Two 
nodes, or authors, are linked by an edge if they have co-authored a paper. The edge is 
weighted so that a weighting of 3 means that three papers were co-authored by this pair 
of authors in the dataset used. Figure 1 shows a fragment of one of the resulting 
collaboration networks. More complex networks can be built up by adding attributes to 
the nodes, i.e. by adding information about the individuals in the networks. Initially, 
information on gender, the number of papers published and country (UK-based or not) 
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was associated with each node in this study. Definitions of network analysis terms given 
in the main text in italics can be found in the glossary of terms in appendix G. 
Figure 1: A fragment from the collaboration network formed from the papers published in the 
proceedings of BSRLM from 2000-2009. Nodes are authors and two authors are joined by an edge if they 
have collaborated on a paper. Heavier edges represent more than one co-authored paper. This image, and 
all the network images that follow, was produced using Pajek. 
In Figure 1 some of the very different structures which can arise within co-authorship 
networks are clear. Even with this very small fragment of a network we can begin to 
speculate about, or tell stories about, the social interactions, institutional conditions, and 
intellectual affiliations which might have led to these patterns of co-authorship (and 
hence collaboration), about the significance of these co-authorships for the individuals 
involved, and about the implications, for the field, of this overall structure of 
collaborative connections. 
8.2 Background 
Academic SNA has its history in anthropology and sociology (Scott, 2000b) and it has 
been used to study political, economic, personal, work, education and even criminal 
networks (see Edwards, 2010 for a number of examples of the use of SNA in education). 
Interest seems to be increasing in mapping online communities using SNA, and there 
have been examples of its use in studies of online education (Reffay and Chanier, 2003). 
Studies of friendship and family and peer groups relate social relationships with patterns 
of behaviour such as smoking, exercise and eating habits in health studies, friendship 
choices (for example, in terms of class or ethnicity) or the flow of information (for 
example, information about employment opportunities). SNA is also widely used in 
business and organisation studies for understanding and improving the structures of 
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large organisations often through examining information flow and communication 
networks. 
SNA approaches vary in practice across a wide range from qualitative studies, often 
involving interview or ethnographic study of personal networks focused around an 
individual or small group, to mainly quantitative studies which employ large-scale 
(often pre-existing) data sets, and a range of mathematical measures. What these diverse 
approaches share is an interest in the idea of a network as a conceptual tool (or a 
metaphor (Knox, Savage and Harvey, 2006)) with which to explore social relations 
between people, and the organisation of aspects of the social world. SNA, both 
quantitative and qualitative, focuses on using the social relations between individuals to 
explore, understand, explain or even change the behaviour of individuals and groups. As 
a form of quantitative analysis it can be seen as an alternative or complement to 
quantitative methods which focus primarily on individual characteristics (Borgatti et al., 
2009). 
The range of possible approaches to SNA evident in the research literature makes it an 
exciting potential site for mixed methods work (Edwards, 2010). There are a number of 
possible ways to combine qualitative network data with quantitative (formal) network 
analysis (see Edwards, 2010 for a summary of these) although such combination of 
approaches is not common. Edwards discusses several examples of studies which use 
quantitative SNA to inform later qualitative study but she notes that most network 
studies which employ qualitative data such as interviews or ethnographic data tend to 
focus on ego-centric networks where networked data is generated by starting from an 
individual and mapping his or her relations. Whole network or `socio-centric' 
approaches, which are used here, are more common in the quantitative tradition and less 
often combined with qualitative data. Whole network approaches are where a 
population of interest is specified and an attempt is made to collect data on the whole 
population. This is in contrast to ego-centric (or personal) network approaches which 
start with one individual and explore relations by moving outward. 
8.3 Theory in social network analysis 
The diversity of approaches to SNA and its range of disciplinary backgrounds mean that 
it lacks a common theorisation. Here I will introduce some attempts to summarise the 
main interpretations which are found in this literature so that this can be related to 
Bourdieu's theoretical framework and questioned critically. There is a wider range of 
106 
SNA literature which does not take individuals and social relations as the starting point 
but this will not be addressed here. 
Using social capital as a way to understand what is being represented through networks 
links many otherwise quite disparate studies. Sometimes this concept is explicitly linked 
with Bourdieu's work but not always. Social capital's use as an interpretive concept in 
SNA has been traced to Mark Granovetter's seminal article in 1973 'The Strength of 
Weak Ties' with, 'the idea that whom a person is connected to, and how these contacts 
are connected to each other, enable people to access resources that ultimately lead them 
to such things as better jobs and faster promotions' (Borgatti et al., 2009, p. 893). 
In this conceptualisation of SNA Bourdieu's more complex and nuanced concept of 
social capital tends to be reduced to networks of friendship and relationships, i.e. to 
direct social acquaintance and its potential benefits. Bourdieu argued against this 
reduction since this ignores an important source of social capital: the power of 
recognition of individuals unknown to one another but with similar capital distribution 
and habitus (de Nooy, 2003). 
Within this social capital theorisation, Borgatti and Lopez-Kidwell argue that despite 
the many differences within the SNA literature, there are two underlying 'deep' network 
theories for networks of social links between people, and these can be related to two 
ways in which a social relation can act as social capital. Networks are seen either as 
systems through which information moves (the 'network flow model') or as systems of 
dependencies between individuals (the 'network architecture model') (Borgatti and 
Lopez-Kidwell, 2011). Both are based on the idea that network position or overall 
structure can influence (or cause) events or outcomes. In the network flow model the 
mechanism through which this is theorised to happen is one of flow along the relations 
in the network: relations are a potential source of information, opportunities, resources, 
and support (Marin and Wellman, 2011). In network architecture models, rather than 
flow, those whom an individual is related to may act in ways to assist them or in ways 
which allow something to be achieved which could not be done by one individual. An 
example of this is an interdisciplinary research team: information or knowledge is not 
necessarily exchanged by individuals in the process of working together on a project, 
instead: 
...it is a virtual procurement because instead of transferring their 
resources, an ego's alters [individuals they are connected to] act on 
behalf of or in concert with ego. Another way to think about this is that 
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the alters act as an extension of ego, together forming a larger, more 
capable, entity. ... The key here is that ties are serving as bonds that 
bind the nodes together (whether through solidarity or authority), 
creating a common fate.' (Borgatti and Lopez-Kidwell, 2011, pp. 45-6) 
Of course, some information and knowledge will be gained by participants in such 
collaborations, but the outcome is not, nor is it intended to be, that all individuals 
become competent in all fields. Both of these theorisations capture something of 
Bourdieu's concept of social capital although not all of it and although the information 
flow model will be dominant in the discussion that follows we will also return to the 
network architecture interpretation. Combining both gives an idea which is closer to 
Bourdieu's concept of social capital, although still falling short of its breadth. 
Finally, these same two theorisations of networks can be thought of as underpinning 
research that focuses on saying something about the whole network or groups rather 
than about individuals within it. Putting it very simplistically. in the information flow 
model we can look at how information or other resources can move across the network, 
given its structure, an idea which has been used in studies of 'the information society'. 
In the architecture model we can look at possibilities for collaborative or co-ordinated 
action for groups or the network as a whole (Borgatti and Lopez-Kidwell, 2011). 
A second way to think about network-based studies is in terms of antecedents, or asking 
how and if the features of the field influence the structure of collaboration networks. 
Underlying this interest is the same assumption that the structure of collaboration 
networks has important implications for information flow or the knowledge creation of 
the field. 
8.4 Studying collaboration networks 
Evidence of connectedness across the field at the level of research collaborations would 
raise questions about assumptions of fragmentation of theoretical frameworks and 
research approaches which are evident in discussions within the field of mathematics 
education research, leading us to question further the nature of this fragmentation. 
Additionally, research collaboration and publication have potential as mechanisms by 
which the field might increase its autonomy, but this potential will be tempered by the 
distribution of these collaborative links across the field. Looking at this whole-field 
collaborative structure might tell us something about the potential of mathematics 
education research to act as an autonomous field. 
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8.5 Studies of academic publication using social network analysis 
There exist a number of largely quantitative studies of research publication which 
employ network techniques. The existence of large electronic databases of publications 
makes this possible on a scale which would have been very difficult to achieve in the 
past. These studies generally aim to say something either about how scientists and 
research communities interact by modelling various forms of social interaction (the 
approach taken here), or about the intellectual content of the field, through citation 
studies and keyword analysis. 
Studies exist which address these questions for various science fields and with a few 
isolated examples in the humanities and social sciences. These studies tend to be carried 
out either as one-off studies from within the field addressing 'meta' questions about the 
overall direction of research agendas, or within the entirely separate fields of 
bibliometrics or social physics (see (Scott, 2011) for a critical review of social physics). 
In an example of a co-citation study of higher education research carried out from 
within the field, Malcolm Tight looked at the patterns of co-citation (if and when 
authors are cited together in the same paper) of the sixteen most highly cited authors in 
the field drawing on his knowledge of the field to interpret the resulting networks (Tight, 
2008). Citation analysis is more common than collaboration studies but has the 
disadvantage that citations can come in many forms and to assume a relationship of 
communication or a shared view (either between authors or across papers) from a 
citation alone is unreasonable (Lievrouw, 1989). Citation studies have also been used to 
explore the intellectual structure of disciplines, searching for influential authors and 
studies, and for distinct areas of study marked by increased mutual co-citation. Many of 
these studies have developed techniques to measure the quality and influence of 
publications (and authors) through citation patterns. As such they are heavily implicated 
in the audit cultures discussed in chapter three. 
In contrast to bibliometrics and citation studies, which tend to be interested in individual 
(or journal, or group) positions within the structure of networks, social physics mainly 
focuses on the overall structure of networks, although neither form of analysis (of the 
whole structure or individual positions within it) can be separated fully from the other, 
and there is much overlap in the tools used. 
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8.5.1 Collaboration studies 
Collaboration studies look at the working relations of academics with co-authorship of 
papers being used as a proxy for collaborative academic work (e.g. Grossman, 2002; 
Guns, Liu and Mahbuba, 2011; Lariviere, Gingras and Archambault, 2006; Moody, 
2004; Newman, 2001; Newman, 2004; Wagner and Leydesdorff, 2005). This is the 
approach used in this study and I will review some studies here which I will later rely 
on in my analysis. An advantage of co-authorship networks for mapping intellectual 
affiliations in the field is that they represent a much stronger form of relation than 
citation does (although still a varied one), and that they allow us to map relations 
between people (rather than papers). However there are many fewer ties in the resulting 
networks, which can affect the forms of analysis possible, and there exist many other 
forms of communicative and working relations between academics which do not 
involve shared publication. 
Mark Newman collated data for a five year period from four major science archives to 
create collaboration networks covering medicine, theoretical physics, high-energy 
physics and computer science respectively (Newman, 2001). Newman's datasets ranged 
in size from 13,169 papers for computer science to over 2 million papers for the 
medicine archive. As a social physicist Newman was using collaboration networks as an 
example of a large and readily-available real-world network on which to develop and 
test theories about the behaviour of these networks and this aim is reflected in his study 
in a number of ways. In particular there is little theorisation of the concepts used or 
justification of their use in terms of what meaning they might have for exploring the 
communities being examined. They are instead discussed in general terms as 
information networks with the basic flow model underlying this, and speculative 
interpretations of some of the measures are given. Newman explores a range of statistics 
around the collaborations in order to compare the different archives and to make 
comparison with behaviours observed across other real world networks, including: 
mean authors per paper, mean papers per author, and average number of collaborators. 
The main focus however is on overall network structure and behaviour, specifically: the 
size of the 'giant component' (discussed further later), average distance across the 
connected sections of the network, and whether or not the networks exhibit a 'small-
worlds' structure which is addressed by looking at the extent to which there is clustering 
in the network. Newman uses mathematical graph-theory measures such as a 'clustering 
coefficient' to allow some comparison between networks (Newman, 2001). 
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In a study which follows Newman's methods closely, Jerrold Grossman studied 
collaboration patterns in mathematics in ten year periods from the 1940s to the 1990s 
using data from Mathematics Reviews online databases (Grossman, 2002). The data 
used began with 30,000 papers in the 1940s rising to nearly 600,000 over the 1990s. 
Grossman's study followed Newman in many of the measures examined and questions 
asked but also tried to compare publication data over time. 
The aims of Newman and Grossman's studies are illustrative of the different aims in 
social physics to that being proposed in this thesis. Additionally, there are differences in 
the sizes of the datasets. However, these social physics studies do provide an extensive 
range of technical tools with which to approach large networks as well as some 
benchmarks to make comparisons with. In particular, a number of the network measures 
which will be used in this study only make sense in comparison with other real-world 
collaboration networks (or with randomly generated networks) and so some form of 
comparison is essential. Care must be taken with these comparisons as collaboration and 
coauthorship patterns are known to vary in different research areas (White, 2011). 
There are also a number of studies of collaboration networks in the social sciences and 
humanities: for example in SNA itself (Otte and Rousseau, 2002), in sociology (Moody, 
2004), and comparative studies of social sciences, humanities and sciences (Lariviere, 
Gingras and Archambault, 2006). Lariviere et al's study, which does not use the same 
range of technical detail as found in Newman and Grossman's papers, compares trends 
in the amount of collaboration over time in different areas of research, as well as 
examining trends in the proportion of collaboration which is international and inter-
institutional. Some of the results of these studies are discussed further in chapter nine. 
There is little existing literature on collaboration patterns in education research or 
mathematics education research, or research which takes an overview on how the 
pressures in the UK on academics to publish, and to publish in particular ways might 
affect the field as a whole. 
James Moody (Moody, 2004) uses SNA in a way which, although very technical like 
Grossman and Newman's approaches, is somewhat closer to the aims of this study. He 
begins with three hypotheses about collaboration patterns which he derives from a wide 
range of literature including debates within sociology about theoretical fragmentation 
and the nature and organisation of sociological enquiry, and which he underpins with 
assumptions about the relationship between social interaction and knowledge 
development informed by work in the sociology of knowledge. These three 
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hypothesised interactional structures or accounts of scientific practice are then related to 
expected social network patterns which are in turn operationalised into observable and 
testable network measures. His two main findings are, firstly, that for research papers 
there are higher rates of collaboration in quantitative than qualitative research and, using 
logistic regression on journal data, that the difference in collaboration rate between 
research specialities can largely be explained through this quantitative/qualitative 
difference. The second result is that the collaboration network for sociology has 'a large 
structurally cohesive core' and that 'speciality is only weakly related to position within 
the collaboration network' which Moody interprets as 'suggesting a relatively equal 
representation of specialties across the disciplinary network' which in turn 'is consistent 
with a loosely overlapping speciality structure that has potentially integrative 
implications for theoretical development in sociology' (Moody, 2004, p. 13 &14). 
Moody's study is illustrative of the challenges in using SNA to say something 
substantive about the potential development of research within a field. Even with the 
advantage of starting with specific hypotheses to test, rather than the more exploratory 
work undertaken in this study, there are a number of interpretive steps which need to be 
taken from operationalised SNA measures to theories of interactional patterns and their 
association with knowledge-production in a research field. Each of these is open to 
question (as always in empirical research) and because of the relative youth of the field, 
each is relatively novel. Also due to the relative youth of the field (although large and 
active and with a long history it is only in the past ten to fifteen years that the more 
technical side has developed beyond quite simple measures), and the relative rarity of 
the sorts of applications Moody makes of the more technical aspects of SNA, the 
implications of different technical choices (of which many are made) for the validity of 
the conclusions drawn about the field (rather than the techniques themselves) have yet 
to be fully explored. Consequently, despite the technical skill of the analysis and the 
care taken in the interpretation, many questions remain at every level about the validity 
of the interpretation of the technical results. Moody's interpretations also fall within the 
information flow model above. 
There are a number of aspects to the analysis in Newman, in Grossman, and in Moody, 
which have become relatively standard approaches to the analysis of collaboration 
networks, with Newman's study being particularly influential (White, 2011). Not all of 
these are used here, largely because they are primarily useful for examining the 
structure of collaboration networks in comparison with mathematical models of these 
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networks, and thus they do not allow us to say either much which can be related to the 
concerns of the study, or much which can be considered valid without extensive further 
study. A general criticism of quantitative studies in SNA is that they are absorbed in 
technical details which become an end in themselves, and thus they lose their 
connection with the empirical context making it difficult to produce results and analysis 
which bear on that context (Heath, Fuller and Johnston, 2009). Consequently the 
analysis here does not follow exactly the structure of the analysis of collaboration 
networks found in Newman (Newman, 2004), Grossman (Grossman, 2002) and other 
analyses but instead takes from these studies only the measures which can be put to 
work in an exploratory manner. Approaches which are not used here are: the calculation 
of clustering coefficients, analysis of the 'small-worlds' structure of the networks, and 
comparison with random graphs. 
8.6 Conceptual account of the use of SNA in this study 
In SNA the questions which can be asked about networks are of two broad types. Firstly 
there are questions about the overall structure of the network, and secondly there are 
questions about individual positions within networks. This ability to combine analysis at 
these two very different levels is one of the main reasons for the use of SNA in this 
study but some work must be done to connect the technical possibilities of quantitative 
SNA (as evident in the social physics and information science literature), the common 
interpretations of network analytic approaches within the varied SNA literature 
(discussed above), with Bourdieu's conceptual language and the concerns of this study. 
As an exploratory study I aimed to generate a general descriptive picture of publication 
patterns in the field in a way which was as broadly inclusive of all possible members of 
the field as possible. The goal was to describe the collaboration network of mathematics 
education research, making, where possible, comparisons with other fields, and to link 
this to: (i) current and past conditions in the field, in an attempt to explain or account for 
current patterns of collaboration and publication, and, (ii) future possibilities for the 
field. Although this study did not start with specific hypotheses to test about the 
structure of the collaboration networks within mathematics education research, or the 
trends in publication, there were a number of broad ideas which I aimed to explore. In 
this section I will try to summarise these in order to give a sense of the concerns which 
led the exploration of the collaboration networks. In the analysis and discussion that 
follows it can be seen that the exploration of these issues has led to stronger results for 
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some while others are more tentative, raising many questions for future exploration. 
None of the questions raised below can be addressed by SNA of co-authorship networks 
alone, but SNA may contribute to an understanding of them. 
The first idea was that the peculiarities of the field, as explored previously (chapter five), 
might affect its structure as a collaborative network. We might expect that the 
theoretical and methodological divides would be seen in patterns of collaboration, since 
we would expect individuals using the same theories or working within the same 
perspectives to be more likely to collaborate with one another than with those working 
with different theories or methodologies. This would then be visible in the collaboration 
network as smaller linked groups with more connections within the group than between 
that group and others. However, a pattern like this could be linked to other differences, 
either relating to the intellectual content of the research field, such as that between 
quantitative and qualitative work (as seen in a number of other studies, e.g. (Moody, 
2004)) or between professional and academic/research fields; disciplinary affiliation; or 
alternatively linked to working conditions, geography, type of institution etc. Work 
would need to be done to connect any particular patterns found to these possible 
interpretations. 
Secondly we might expect that the overall structure or shape of the network would be 
different, more disconnected perhaps, than in other research areas, given the 
documented diversity of aims, approaches and perspectives, and criticisms of the quality 
of research in the field, in particular the charge that it fails to build on existing research 
discussed in earlier chapters. Equally, a well connected, or even cohesive, co-authorship 
net would raise a number of questions about perceptions of intellectual fragmentation. 
Concerns about the changing working conditions within the field and an awareness of 
its nature as a practice-oriented field (section 5.3.3) led to the idea that there may be a 
smaller proportion of the field with working conditions akin to those within more 
autonomous research fields (which are perhaps better able to resist such pressures), and 
that this could be evident in a core of researchers with collaboration patterns which 
mirror those in the natural sciences, for example. 
Another possibility is that people working under different conditions may collaborate in 
different ways. In particular, it seemed possible that authors more oriented towards the 
professional field might have different patterns of co-authorship and publication than 
those more oriented towards the academic/research field. In order to explore this I took 
two approaches, one at the level of individuals and one at the whole network level. For 
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individuals, I looked for structurally similar positions within the networks, i.e. nodes 
which although not connected to one another are connected to the network in similar 
ways. This could be through the number of connections, the ways in which their 
`neighbours' are connected, their centrality in the network, the 'strength' of their 
connections, or the extent to which they act as a 'broker' connecting nodes which would 
otherwise be very distant or not connected at all. Such positions can easily be found 
(and therefore their existence has no significance in itself) and I use interview data to 
explore these further. Considering the whole network, comparisons can be made with 
the patterns of collaboration and publication statistics in more traditional fields, such as 
the average number of collaborators. 
In chapter ten I aim to combine qualitative interview data with a whole network 
approach, quantitative analysis of networks and a relatively large data-set in an original 
way. As Edwards has noted, most mixed methods approaches focus on ego-centric 
networks and qualitative network analysis of much smaller networks (Edwards, 2010), 
whereas the approach here aims to combine the power of quantitative methods to 
examine large and complex data on a whole community, with detailed study of 
individual meaning-making through interviews. A danger of this approach is that the 
quantitative methods, with their very technical and mathematically involved research 
tradition (such as that found in social physics) can become an end in themselves. Also 
they do not provide an interpretation of any of the patterns found or help us distinguish 
between those which are or are not worth exploring further. In this the techniques for 
network analysis should be treated with all the caution which needs to be applied to 
other quantitative approaches. Like correlations, network patterns do not necessarily 
mean anything at all, and certainly simple interpretations and causal explanations need 
to be avoided. Although quantitative SNA approaches can involve very detailed 
technical analyses and hypothesis testing, and although I will draw on a number of the 
tools developed in these studies, the use I will put it to is largely exploratory. Here both 
the existing literature and the interview analysis are used to explore possible 
interpretations of SNA results. Equally, the literature and interview analysis suggests 
possible questions to ask of the network data. 
8.7 Analysing the networks: strategies for exploration 
The broad aims of the exploratory study of co-authorship networks in mathematics 
education research as outlined in the previous section were pursued using a range of 
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techniques which will be introduced in outline here and in more detail as they are used 
in the following chapter. Three aspects of the network analysis are: (i) descriptive 
statistics and visualisation of the networks, (ii) an examination and comparison of whole 
network structure, and, (iii) analysis of individual positions within networks. One large 
network was created with all the publication data collected, but an important analytic 
tool was to define smaller networks within this and to analyse and compare these 
separately, and so a number of networks were studied. 
In line with the studies of Newman, Grossman and Moody discussed above, I began 
with general descriptive statistics about who published to the field (for example, do a 
small number of authors account for many papers as in some fields?), whether 
academics have many different collaborators or a small number of frequent 
collaborators, and the proportions of the papers with one, two or more authors. These 
initial descriptive statistics can be compiled directly from the publication data and 
allowed me to make an initial comparison with other areas of research by drawing on 
existing studies. 
Visualisation is an invaluable tool for exploring the overall structure of smaller 
networks, and larger networks can also be explored using visualisations by reducing the 
networks in various ways. 
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Figure 2: Visualisation of the collaboration network produced from the papers published in ESM from 
2000 to 2009. Created in Pajek using the Kamada-Kawai algorithm 
Figure 2 (above) shows a visualisation of the network formed from the collaborations 
across ten years of papers from the journal Educational Studies in Mathematics, from 
2000-2009. This visualisation was algorithmically generated' in one of a number of 
ways of representing networks visually; there is no correct way to do so and the 
visualisation of networked data as an analytic tool is a research area itself (Freeman, 
2005). Care must be taken with the interpretation of structures observed visually: they 
are only ever one of a number of structures which could be highlighted, visualisations 
can be deceptive, and other analytic means can be used to test visually observed 
structure. Despite this, network visualisations are an invaluable tool for an initial 
exploration of network structure. 
Visualisation was used to begin to explore the connectedness of the networks and their 
shape, the position of UK-based researchers within the wider network, and the 
This network visualisation, and all of those which follow, unless stated otherwise, was generated in 
Pajek using the free energy- or force-based Kamada-Kawai algorithm for drawing networks (Kamada and 
Kawai, 1989). Essentially this algorithm models the network as a system of springs and then works 
iteratively to find a (local) minimum energy solution for the physical arrangement of the springs in two 
dimensions. 
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differences between networks within mathematics education research, such as the 
differences arises from including different journals. 
In addition to visualisation of the networks, the aims of the quantitative analysis were: 
to look at the overall structure of the collaboration networks; to find and explore 
structurally similar types of position within the networks; to look for 'core groups' 
using network reduction techniques; and to consider the place of the UK-network within 
the wider network. Two key concepts for analysing network structure are connectedness 
and centrality (de Nooy, Mrvar and Batagelj, 2005); both can be applied to individuals 
and to the whole network (sometimes called centralization), and both can be measured 
in a number of different ways. 
Exploratory analysis of the whole network structure started with the basic connectivity 
of the network. Connectedness relates first of all to whether or not there are paths 
between different parts of the network, for example, in Figure 1 there are three 
components, each of which is disconnected from the others. In Figure 2 most of the 
authors are connected to only a few others, directly or indirectly, through co-authorship. 
In the analysis reported in the next chapter, I explored the number and sizes of 
connected sub-graphs (or components), whether there were relatively isolated sections, 
and what proportion of authors were isolated, for a number of networks. Within the 
theorisations of network analysis discussed above (section 8.3), connectedness is 
essentially about the potential links or social capital which an individual has available. 
Another tool for exploring network structure is the systematic removal of nodes or 
edges to create smaller `sub'-networks. For example, by removing all the authors with 
only a small number of publications a network is created of the most prolific authors in 
the dataset, or those with evidence of a sustained engagement with mathematics 
education research. This was also another method which was employed to look at the 
robustness of network structure: by removing authors who have only contributed a 
single paper to the dataset and considering the structure of the network which is left 
behind (network reduction). 
The structure of the network can be examined further through centralisation, density, 
and distance measures as well as by visualisation, and connectedness. These measures 
allow us to think about how information and ideas might spread through the network of 
mathematics education research given its structure, and in comparison with 
collaboration networks from other areas of research. Theoretically, in a denser network, 
that is, one with a higher number of edges per node, information can spread more easily 
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as there are more routes for it to take. The distance between two nodes is defined as the 
length of the shortest path between them along connected nodes. In keeping with the 
information flow model, short distances between nodes (both average and maximum 
distances) mean that information and ideas can move through the (connected part of the) 
network more quickly. 
In order to explore the idea of structurally similar positions, the concept of centrality 
and the ideas of centre and periphery were used, but here applied to individual nodes 
rather than whole network structure. These concepts allow the exploration of different 
roles within the network, such as that of broker (someone who connects otherwise 
distant groups). Again, a number of measures are available: centrality of an individual 
can be thought of in terms of the degree of a node (how many other nodes it is 
connected to), or through measures such as betweenness and closeness which allow us 
to quantify the structural centrality. Closeness is based on average distance to other 
nodes and betweenness to being on the shortest path between two nodes. In chapter ten, 
interview analysis will be used to explore the significance of central and peripheral 
positioning within the UK and international networks. 
A final area, which I was unable to explore in depth in this study, was the detail of the 
group structure of the collaboration networks. Although there are techniques to extract 
group structure from networked data (forms of latent structure analysis), these have a 
number of difficulties which make them inappropriate for exploratory work. Firstly, 
many require a model of the grouping patterns for search algorithms to work. For 
example, it is necessary to specify the expected number of groups and any hierarchical 
structures between them. Secondly most existing algorithms require that each individual 
is a member of only one group, an unrealistic aspect of the model2. The problem of 
detecting community structure within networked data is an ongoing research problem 
(Ball, Karrer and Newman, 2011). Both Newman and Grossman report the clustering 
coefficients of their networks as a tool to explore small group structure. However this 
measure is problematic for collaboration data where every paper with more than two 
authors necessarily forms triads within the network. Newman argues that the measure is 
still valid for collaboration graphs as all the clustering cannot be accounted for in this 
way (Newman, 2001), but it makes it difficult to draw any conclusions about the 
significance of different clustering coefficients (how much is an artefact of the type of 
2 Some 'mixed-membership' clustering techniques are being developed (Erosheva, Fienberg and Lafferty, 
2003) and this is a very active research area. 
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data and how much is 'genuine' clustering). Also, to say that there is more clustering 
than is found in a random graph with similar properties, as Newman is able to do, is in 
many ways not a very strong or interesting result for the purposes of this study. 
Consequently, despite the common use of this measure it is not employed here. 
8.8 Technical tools 
I used Microsoft Excel and the open-source programming language 'Python' 3 to 
organise, tidy and manipulate data, and the freeware package 'Pajek'4 for the network 
analysis. SPSS5 was used for additional statistical analyses of network statistics. Excel 
and Python complement one another for the task of data manipulation and tidying: 
Excel is much less powerful and less flexible for working with data structures than 
Python but it does allow easier access to, and visualisation of, data when manipulation 
by hand is necessary. Python is very well-established, well-supported and widely used 
in academia and commercially. It is particularly appropriate for this project because it 
has standard library functions designed to facilitate the sort of data manipulation 
involved with large data sets. Pajek is one of the most widely used freeware packages 
for SNA in academia and it can be used to generate visual representation as well as for 
analysis. All of the visualisations of network graphs presented here were produced using 
Pajek. 
The choice to use open-source software and freeware where possible is part of a 
commitment to open research tools and the protection of the research process and 
products from the influence of economic interests. Commercial software is inherently 
exclusionary as the cost of licensing this software is often prohibitive for individuals 
and for less well-funded institutions. Additionally the cost of licensing software for 
institutions means that choice is often reduced or absent in practice for individual 
researchers and software monopolies are encouraged. Open software is a way to resist 
this with communities of providing mutual support. The use of free and open-source 
software also makes the analysis and results potentially more widely reproducible. 
8.9 Issues and Limitations 
In this section I explore in more depth some of the issues and limitations of network 
analysis which are most relevant to this study, and I discuss the limitations of the 
3 See http://www.python.org/ 
4 See http://pajek.imfm.si/doku.php 
5 See http://www-0 1 . ibm.com/software/ukianalytics/spss/ 
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implementation of network analysis used here. These issues are simultaneously 
technical and conceptual. They relate to technical details of the implementation which 
often have implications for the possible interpretations of the outcomes. 
8.9.1 Boundaries 
The specification of a boundary is a crucial element of network creation and the 
implications of boundary setting are a major issue for SNA. Despite this, many SNA 
studies make very pragmatic choices about boundaries, and tend not to engage with the 
issues around and implications of these choices (Heath, Fuller and Johnston, 2009). 
Many quantitative collaboration studies take large online journal databases as datasets, 
leaving the choices of journal inclusion to the database compilers. This is problematic 
since it relegates to a technical issue something which is in fact central to the study of 
social networks as they are understood by the individuals who are part of them. Knox et 
al raise the idea that the boundaries of networks can be thought of as a social or cultural 
construction rising from the context but that as an idea imposed by the researchers they 
raise a contradiction: 
`If one is concerned to examine whole networks, and if one also recognizes 
that everyone is in some ways connected to everybody else, then it is not 
clear how coherent boundaries around any 'whole' can be meaningfully 
devised.' (Knox, Savage and Harvey, 2006, p. 120) 
In tracing collaborative links it is possible to link mathematics education research to 
education research, mathematics, and many other areas: there is no real boundary. 
Ideally we could use SNA to explore the collaborative links of everyone in the field of 
mathematics education research, and so we would gather data in such a way as to ensure 
that the network and the field would have the same members. However defining the 
boundary of the field of mathematics education research is itself problematic: defining 
the boundaries of a field is a political act, it excludes as it includes, and the examination 
of the way power works in acts of boundary definition is one of the key aspects of 
Bourdieu's conceptual framework discussed in chapter two. In this study I try to engage 
with this issue of boundaries more carefully than is often the case in quantitative SNA: 
exploring the implications of different practical boundary choices and taking a critical 
stance on their operationalisation within network analysis. This included starting with a 
larger network and reducing the network in different ways to consider the effects on 
structure as well as considering the structures of networks journal by journal 
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(collaboration data is almost always made up of the contents of a number of journals 
over a particular time period). Boundaries were explored by comparing the networks 
created by different groups of journals which showed greater overlap in their 
authorships. The tools described above were used to make comparisons across these 
different networks. Additionally the interview analysis looked at how individuals 
positioned themselves with respect to mathematics education research and other fields. 
Despite an aim to problematise boundaries a final boundary around the complete data 
collection still needed to be drawn. In this study this was done by limiting data 
collection to journals which identified themselves as related to mathematics education. 
This means that there are a number of selection mechanisms within the field which are 
in fact shaping the boundaries of the data. Firstly, authors may not choose to submit 
their work to journals which identify in this way, and secondly, editors and reviewers 
may not accept particular types of papers as relevant to their journal, and to 
mathematics education research. Another of the implications of the boundary taken here 
is that the list of publications included isn't necessarily a complete list for any particular 
researcher who is included (for example if they collaborated in a paper published 
outside maths education or outside the time period, or on books or reports). 
8.9.2 Missing data and errors in the database 
The selection and management of data is crucial to the value of any analysis. In addition 
to the issue of boundary selection, possible errors in the data manipulation include 
incorrect identification of authors: (i) incorrectly identifying two different people as the 
same person, for example, where they share a common name; and, (ii) incorrectly 
treating a single author as several (for example, as a result of different spelling or 
formatting, Adam Smith, and Smith, Adam J). In this study additional information was 
sought to confirm identification before counting two authors with relatively common 
family names and only a single initial as a single author. This additional information 
could take the form of an overlap of research topic between the two papers in question, 
or overlap in the co-authors. Failing these, other information was sought to confirm the 
identification using university web pages. The assumption of non-identity was made 
when no confirmatory evidence of identity could be found. The result of this is that 
more likely errors are overlooking possible connections within the network. The 
validity of the data also relies on the completeness of the online databases used as 
sources of information; journal volume, issue and page numbering were used to check 
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for missing publications but the author information relies on the accuracy of the 
databases. 
8.9.3 Limitations of the dataset 
Ideally we would also include a number of the individual attributes which are identified 
in the literature as possibly relevant to understanding field position and experiences of 
academic work (from sociological studies of fields and from higher education literature 
on academic publishing). However, in practice this was very difficult to do for such a 
large dataset. No complete data sources were available and so data had to be gathered 
from a range of sources and compiled, and in addition to this, it had to be rationalised 
with the existing database to ensure that information was associated with the correct 
individual. This difficulty in adding contextual variables beyond those found in the 
original data sources is one of the disadvantages of a whole network approach and of 
relying on existing data-sources. Information on gender was the only additional external 
variable that it was considered feasible to include and the data on this is incomplete. The 
lack of controlling variables made it difficult to explore possible gender differences 
fully. 
The data used included journal papers and conference proceedings but not books, book 
chapters or reports. In the social sciences and humanities, publication forms tend to be 
more varied that in the natural sciences where bibliometric methods and collaboration 
studies have been developed, and so the extent to which the results are valid for 
publication of the field in general depends in part on the prominence of journal and 
conference publication (Lariviere, Gingras and Archambault, 2006). An important 
omission here is books and book chapters; book chapters in particular are more often 
written by invitation, which may lead to different patterns and different groups being 
involved. The results are only valid for the population who publish research papers in 
their activity of publishing research papers. There is some suggestion that the 
collaboration rate for books is lower than that for papers which would reduce the effects 
of this omission (Moody 2004 in (Lariviere, Gingras and Archambault, 2006)) but it is 
not clear if this is the case in mathematics education. 
8.9.4 Reduction of two-mode data to one-mode 
Collaboration data is naturally a two-mode dataset. Two-mode networks include two 
different types of node where edges link nodes of different types. Papers and authors are 
the two different types of node and in a two-mode network a paper is joined by an edge 
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to each of its authors. For the purposes of analysis I have chosen to reduce this two-
mode data to a one-mode network of authors where authors are joined by an edge if they 
have co-authored a paper. Some of the information is lost in this transition, such as the 
total number of papers, but the change has advantages. Social network analytic methods 
are much better-developed for a single level of analysis (one mode), for one type of 
node and one relation at a time. It is possible to work with more complex data but the 
analytic techniques available are less extensive (Hanneman and Riddle, 2005) and so 
reducing the data to one-mode author networks opens up many more possibilities for 
analysis. This is also a much more common approach to working with collaboration 
data and taking this approach allows comparison with existing studies. 
8.9.5 Time 
The networks used here combine data over a ten-year period to create an image of 
networked behaviour which is treated essentially as cross-sectional: a ten-year time 
period is represented as a single static structure. Links are presented on the same graph 
which may not have overlapped temporally since publications may appear some time 
after collaborative work is done and individuals may not have been active for the whole 
time-period (through entering the field during the ten-year period, retirement etc). The 
use of a time band rather than a single time point is necessary for networks based on co-
authored papers since publication dates vary, and a ten year period allowed for a greater 
volume of data-collection which seemed appropriate for a relatively small field. It 
seemed unlikely that a shorter time period would capture some of the patterns of 
publication and co-authorship among less prolific authors in the field. Since these 
authors were likely to be those in dominated positions in the field, or more marginally 
placed, a longer time period was decided to be appropriate so that the network was as 
inclusive as possible. A ten-year time period for the data was also comparable to those 
in the studies described above which were being used for comparisons. Methods to 
examine the dynamic properties of networks have been developed (Snijders, 2011), but 
as with techniques for two-mode data these are less advanced, highly technical and less 
suitable for exploratory analysis. 
8.9.6 Identification of UK-based authors 
All of the authors in the data-set were classified as being either UK-based or not UK-
based. Since the data spanned ten years there were a number of authors who were 
working or studying in the UK for part of that time, but not all. Also some authors are 
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visiting lecturers in the UK while primarily working elsewhere or have posts in several 
countries at the same time. In gathering data on authors' place of employment it was at 
times possible to ascertain that they had been working in the UK at some point in the 
ten year period, but not possible to track their employment across the whole period. 
Given the incomplete data on this a number of practical choices were made about the 
classification of authors as UK-based or not. Authors were counted as working in UK if 
had worked in the UK at some point in this time period. Additionally visiting lecturers 
were counted if they used a UK-based institutional affiliation on at least some of their 
papers. This means that there was an over-count of UK-based academics. Academics 
who move between countries or act as visiting lecturers at different universities (as well 
as those moving within a country) might, in the information-flow perspective, be an 
important bridge between otherwise disconnected and distant groups. 
Individuals were not counted as being UK-based if had studied in UK but then went on 
to work and publish in mathematics education research outside the UK. Some discretion 
was used in applying this distinction and decisions were based around whether the 
majority of publications included were submitted while studying in the UK or working 
in another country. Despite this, the same applies as for academics moving, the 
movement of students between countries is an important way in which links are made. 
The UK's position as a major provider of masters and PhD programmes to international 
students (in all academic fields) generates a possible source of future international 
collaborations for UK-based academics who are involved in supervision, as former 
students move into academic positions in other countries. The popularity of the UK as a 
graduate study destination is external to the mathematics education research field and 
yet clearly of great potential benefit to it in generating these possible connections. 
8.9.7 Just one relation among many 
Looking at collaborations using SNA creates only one of many possible views of social 
relations in mathematics education research, but an important one. Collaboration which 
results in a research publication suggests a strong connection between researchers and a 
significant investment of time. Research collaborations are places where ideas meet, are 
elaborated and negotiated, both in the research process and in order to create a joint 
production which all parties are happy to put their name to. Collaboration may take 
many different forms, however, and be based on different sorts of relationship between 
collaborators (e.g. principle investigator and research assistant, or supervisor and 
student, as well as colleagues). 
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8.10 Ethical issues 
All of the information used in the network analysis is publicly available and relates to 
professional rather than personal information. However the use I'm putting it to is not 
what it was made public for. The most problematic part of the plans I've outlined above 
is the idea of looking at individuals' positions within networks. Where this is done in 
order to look at the structure of the network then it can be done anonymously. However, 
looking at particular types of positions (peripheral, core, broker, etc.) and relating them 
to the interviewees creates a possible issue with preserving anonymity. Generally, the 
closer I bring the two parts of the project together the bigger the threat to anonymity. In 
order to address this, the accounts of individual positions of interviewees will be 
couched in deliberately vague terms (e.g. 'quite peripheral') rather than giving exact 
measures. Although the measures used such as betweenness and closeness will be 
discussed in detail, steps will be taken (outlined in chapter ten) to ensure that this does 
not threaten anonymity. 
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Chapter 9. 	 Results of the social network analysis 
In this chapter I present results from the network analysis along with an elaboration of 
the methods as I describe the different measures and techniques introduced in the 
previous chapter in more detail. Although the ordering is not exactly chronological, and 
the account given here is necessarily a tidied story with dead ends and sidetracks 
removed and a more linear form imposed, I aim to present an account which will allow 
the reader to retrace the process of exploration as exploration, rather than to be 
presented with a list of analyses and results without being able to appreciate the reason 
for these analyses rather than any others. Maintaining the narrative of exploration 
allows me to present explicitly the justifications for the very many choices which were 
made about data, measures and techniques. SNA offers a vast range of technical 
possibilities and it is easy to get overwhelmed in detail. By keeping the exploratory 
purpose as an organisational framework I hope to keep SNA in its place, as a tool rather 
than an end in itself. 
9.1 Data 
The aim of the data selection was to create networks which contained all the UK-based 
academics publishing in mathematics education and their collaborators in mathematics 
education research, both within the UK and internationally. It was considered important 
at this stage to be as expansive as possible in including anyone working within the UK 
who had published anything relating to mathematics education, and as restrictive as 
possible in excluding those who had not so that the final networks could validly be 
claimed to cover all relevant UK-based people and their collaborative relations within 
mathematics education research without too much 'noise' from outside. Ideally, we 
would include those found outside education departments, and those in teaching-
focused institutions or with primarily teaching roles, as long as they have published 
something in mathematics education research. 
In order to identify this broad network of people it was necessary to identify the journals 
these authors published in. (The networks are made up of authors but the data is 
collected initially in terms of papers and journals.) An initial decision was made to 
include only mathematics education specific research publications; including non-
mathematics education journals would introduce a large number of authors with no 
direct link to mathematics education. Next the most common mathematics education 
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specific journals and conference proceedings published to by UK-based university 
researchers were identified. A number of sources of information were used to make this 
identification: primarily the RAE returns from 2008 and the web-pages of UK 
universities. A number of the highest ranking international mathematics education 
journals were added. A database was constructed using all publications from 2000-2009 
for these journals and conference proceedings (hereafter the term 'journals' will be used 
to denote all these publications). The table below lists all fourteen mathematics 
education research journals used to create networks (Table 1). Also included in the table 
are a number of journals which were considered for inclusion but which were excluded 
from the final database, along with the criteria used for inclusion. Further details of the 
journal selection can be found in appendix B. The period 2000-2009 was specified as 
being recent, but also long enough to capture academics publishing less often within 
mathematics education specific journals (either because they publish rarely overall, or 
because they publish in other areas too). This ten year period is treated here almost as a 
snap-shot of those involved in the mathematics education research publication despite 
the fact that there is clearly much change over this period. 
The journals included split into three groups: core peer-reviewed mathematics education 
journals (journals 1-5 in Table 1 above), specialised journals (journals 6-10), and 
journals added to increase UK or international coverage (journals 11-16). A 
consequence of the focus on UK-based academics is that the journals are all English-
language (or predominantly English-language) publications and the only national 
journals are UK-based. The final data set included 3286 papers in total, of which 1601 
had more than one author. 
I Using `SCImago' journal rankings for education which are based on the 'Scopus' database: 
http://wvvw.info.sciverse.com/scopus  
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Journal 
Criteria considered for inclusion 
Most 
common 
journals 
in RAE 
2008 
SCImago 
journal 
ranking 
UK based 
Includes 
MER 
papers 
Ease of 
access to 
data 
-o 
-cs 
= 
4' 
c 
ESM 1st / V 
RME 2nd V V V 
JRME 4th 1st V V 
FLM 8th ./ V 
TMA 3rd V V 
IJCML 5th V V 
IJTME 8th  V V 
JMTE 12th 2nd V V 
V JMB 12th 5th / 
MTL 13th  V V 
BSRLM V V V 
IJMTL V V V 
IeJME 6th V v 
ZDM 18th  V V 
Ex
cl
ud
ed
 
IJMEST 9th V v 
PME 8th V X 
EJMSTE 3rd X V 
IJSME 4th X V 
LNS 12th X V 
ICME 18th V X 
MER 18th  .7  V 
PMEJ 18th  V v 3  
MERJ 18th V / 
Table 1: Journals considered for inclusion and the criteria used to select them. The journals that were 
selected were those with: (reading across the columns) more RAE entries relating to mathematics 
education, higher international ranking (using SCimage journal rankings), a UK-base, mathematics 
education specific content (i.e. did not also include other areas such as science education) and electronic 
contents available. 
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9.1.1 Data collection and manipulation 
Online journal databases were trawled to retrieve all publications between 2000 and 
2009 in the fourteen mathematics education journals identified above. This data was 
tidied, cleaned and organised into a database of 3286 unique research papers. A second 
database was constructed from this which listed the 2770 unique authors within the 
initial database, along with details of their co-authorships (where they had any). 
Additional information on gender and country of employment (UK or not) was added to 
this database where it was available. The transformation from the first database to the 
second database is the first step in the transition from two-mode data (relations between 
papers and authors) to one-mode data (relations between authors). The technical detail 
of this process, and that of creating network representations from the databases, is given 
in appendix C. These two databases were used together to generate overall descriptive 
statistics and to generate a number of different networks for exploration and comparison, 
for example, networks generated by restricting the nodes to only those academics 
working in the UK, or by limiting the data to a smaller number of journals. 
9.2 Exploring the networks 
The main network which I will present analysis for is the large network constructed 
from all this data but the size and complexity of this network makes it difficult to 
explore visually. Consequently, I will present first, in this section, the results for some 
smaller networks, based on individual journals. This will also allow me to introduce a 
number of the technical tools in these more manageably sized nets before building to 
larger networks. 
Although all the journals have been identified as relevant they are not all the same and 
so an initial step in the analysis was to explore differences between them and to identify 
groups of journals with more overlap of authors. The purpose of this was partly to 
explore the boundary issue by looking at some of the effects of different data selections. 
Groups of strongly overlapping journals were then used to create larger networks which 
were explored along with the network formed by the whole dataset. This analysis is 
presented in section 9.3. The structures of these networks were compared with studies 
from other academic research areas, focusing on measures of connectedness and 
cohesion. Finally, a number of smaller networks were created by limiting the author set 
(rather than the set of journals): by looking at authors who have published more than 
one paper in the set (prolific author net), or only those who are employed in the UK (the 
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UK net). This allowed me to consider both the structure of the publishing relations 
between UK-based researchers and their positions with respect to wider international 
networks of researchers, and this analysis is presented below in section 9.4. 
9.2.1 Single journal network structures 
First I explored the structure of the networks formed by single journals. These networks 
can be visualised as network graphs, as in Figure 3 and Figure 4 below which represent 
the networks for the journals ZDM: The International Journal on Mathematics 
Education (ZDM) and the Journal of Mathematics Teacher Education (JMTE) 
respectively. On looking at these visualisations, the first observation is how fragmented 
the networks are. Perhaps not surprising as the relation we are looking at is a strong one 
which requires a lot of investment in time to create. 
All of the single-journal networks share certain characteristics. Firstly, they have a 
number of isolated nodes which are not connected to any other nodes. These are authors 
who have not published collaborative work with other authors within the data (here 
within a single journal in the period 2000-09). Secondly, they have a number of 
components or connected sub-graphs, and these vary in size from just two or three 
nodes (dyads and triads), to hundreds of nodes. A component can be formed, rather 
trivially, by a single collaborative paper, for example with four authors who are then all 
connected to one another because they have produced a paper together, or, by a number 
of different papers, creating the more interesting components at the top of Figure 3. 
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Figure 3: Network map for ZDM showing a giant component (in the top left with 114 nodes), a number 
of smaller components, and 130 isolated nodes (along the bottom). Heavier edges connecting the nodes 
represent greater numbers of collaborative publications. A number of complete components are visible 
(components with all possible edges present) with three, four, five, six and eight authors respectively. 
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Figure 4: Network map for JMTE showing a number of smaller components (with maximum size 
eleven nodes), a number of isolated nodes (along the bottom) and no giant component. 
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A difference apparent in the network visualisations between the single-journal networks 
is that some of these single-journal networks, such as the ZDM network in Figure 3, 
have begun to exhibit a giant component. In contrast, the network map for the journal 
JMTE in Figure 4 does not have a giant component. Loosely, a network is said to have a 
giant component if it has one component which is significantly larger than all others. 
The concept of a giant component comes from mathematical graph theory. In exploring 
the properties of randomly generated graphs with n nodes each linked by an edge with 
probability p it was noticed that as p increased with respect to n (i.e. as the density of 
the random graphs increased) the behaviour of the graphs changed. A threshold is 
reached (at pn=1) after which we expect to see exactly one giant component with size of 
order n and other smaller components of order logn. Before this, (with pn<I) the largest 
component is expected to be much smaller, of order logn. That this is an emergent 
behaviour of random graphs was first proved by Paul Erd6s and Alfred Renyi who also 
introduced the phrase 'giant' component (Eras and Renyi, 1960)2. In a random graph 
the behaviour emerges as the average degree of the graph reaches 1 (Spencer, 2010). 
Many 'real-world' networks exhibit this property including social networks such as 
collaboration networks (Grossman, 2002; Newman, 2001), informal scientific 
communities (Tuire and Erno, 2001), biological networks (such as in modelling disease 
spread or neural networks), and information networks (like the internet or email 
correspondence). We would expect networks of social relations to exhibit more 
structure than a random graph and that this behaviour would exhibit more easily in large 
social networks. 
In Figure 3 there is a giant component in the top left of the figure with 114 connected 
nodes. This represents 22.1% of the authors publishing over this ten year period. In 
contrast, the second largest component has only 18 nodes. In Figure 4, the JMTE net, 
with a smaller number of authors, there is no such giant component. The largest and 
second largest components of this net have eleven and nine nodes respectively, each 
covering less than 4% of the authors. 
There are a number of different factors which must be taken into consideration when 
interpreting the significance of the presence and extent of a giant component and the 
proportion of isolated authors in the single-journal networks. Firstly, all other things 
being equal, we would expect this component to form as the size of the network grows, 
2 Later work extended this idea to a critical 'window' with two transitions (see Spencer, 2010) but the 
essential idea remains the same. 
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given a minimum density of links, a requirement which is satisfied for all of these 
networks. The International Journal of Mathematical Education in Science and 
Technology (IJMEST), despite a much larger number of papers published and authors 
does not exhibit a giant component. 
Secondly, in order to decide on the possible significance of the proportion and number 
of isolated authors we need to consider other data about the journal such as the 
proportion of single authored papers, the average number of authors per paper, and the 
average number of papers per author (repeat authors are essential for the formation of 
structure). These are all factors which may influence the size of the giant component. 
From Figure 5 and Figure 6 we see that the journals For the Learning of Mathematics 
(FLM), the International Journal for Mathematics Teaching and Learning (IJMTL), 
Teaching Mathematics and its Applications (TMA) and the proceedings of the 
conferences of the British Society for Research into Learning Mathematics (BSRLM) 
have the largest proportion of authors who are isolated from other authors within the 
collaborative nets, (i.e. they have only published single author papers within this journal 
in the time period). IJMEST, because of its large size, has the largest number of isolated 
authors. The Journal for Research in Mathematics Education (JRME) is notable for the 
small proportion of isolated authors. 
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Figure 5: Structure of the individual journal networks: the number of unconnected nodes and the number 
in second largest and giant components for each journal. 
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Finally, the journals are likely to attract different groups of authors: some journals are 
national and some international, some specialised and some more general (either this is 
explicit in their title and statement of aims, or more tacitly expressed through past 
content, editorial preferences or community expectation). The difficulty in changing the 
focus of a journal is more than just a problem of editorial selection since expectations 
have a powerful influence on who chooses to submit and what type of work is submitted 
to a journal (Grant and Graue, 1999). In particular we can think of the papers published 
and authors publishing to a journal as a subset of a larger group of potential authors for 
that journal. This group of potential authors may vary in size for different journals and 
will have some degree of overlap between journals. A less well-connected network 
might be a sign that this wider group is less well-connected, or that this group is large 
and that we are seeing only a smaller proportion of it (and consequently failing to see its 
connected structure). 
The network structures of each of the journals were explored in turn and interpretations 
made based on information about the journals. A discussion of this analysis is included 
in appendix D for the sake of completeness but is not included here as it does not bear 
on the later analysis or the discussion developed from this. 
I now move to an exploration of the larger network formed by combining the journal 
data along with two smaller networks formed by subsets of the journals. 
9.3 The larger networks 
The journal list (see Table 1) includes a wide range of journals intended to cover some 
of the breadth of the mathematics education research community. The overlap between 
authors within journals was examined in order to identify more cohesive subsets of 
journals which might represent a core community of mathematics education research so 
that this network could be examined alongside the network formed by the broader set of 
journals. A block modelling process was followed in order to identify sets of journals 
with high author overlap and this is described further in appendix E. As a result of this 
analysis I consider three different larger networks. The networks considered are listed in 
Table 2. 
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Table 2: Networks identified for analysis. Three nested journal groups are analysed. Ni represents a core 
group of journals with a high degree of overlap, N2 combines these with UK-based journals and N3 is the 
wider group of more disparate mathematics education research journals. 
For each of these larger networks I explored: the proportion of nodes which are isolated 
and those in the giant component, the distribution of authors across the structure by 
gender and by country of employment (UK or not), and I began to look in more detail at 
the structure of the giant component. In order to have a point of comparison, particularly 
as I begin to introduce network measures such as density, average degree, and centrality 
measures, I again turn to Mark Newman's study of collaboration networks in science 
(Newman, 2001), Jerrold Grossman's study of collaboration in mathematics (Grossman, 
2002), and Moody's study of sociology (Moody, 2004). 
9.3.1 Descriptive statistics 
Table 3 shows the coverage of the giant component and isolated nodes for each of the 
networks NI, N2 and N3 along with other descriptive whole-network statistics. The 
largest net considered (N3) was constructed from the data from the fourteen 
mathematics education journals listed in Table 2. In total there were 3,286 papers 
published in these journals over the period 2000-2009, of which 1,685 (51%) had only 
one author. 
Lariviere et al. note the variation in rates of collaboration within different subject areas 
and the large difference between the social sciences and the humanities. While almost 
all areas had seen an upward trend in the amount of collaboration (examined for the 
period 1980-2002), the humanities had a much lower rate of collaboration (around 10% 
at the end of the 1990s) and a smaller rate of increase, than the social sciences (at about 
55%) or natural sciences (about 90%) (Lariviere, Gingras and Archambault, 2006). 
Newman reports that the incidence of single authored papers in the medicine database 
`MEDLINE' is 21% but unfortunately he does not give this information for the other 
datasets in his study. Single-authored papers remain more common in mathematics 
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although the trend over time has also been towards much more collaboration: Grossman 
reports a change from less than 10% of papers being co-authored in the 1940s to 46% 
by the 1990s. In sociology Moody reports a relatively low 32% of papers as co-authored 
in the 1990s (Moody, 2004), lower that Lariviere et al.'s average for the social sciences. 
As we have seen above, co-authored papers are also relatively common in mathematics 
education (49% of the papers in these fourteen journals over ten years were co-
authored), which can be compared with an estimated overall collaboration rate in 
education of 60% in the period 1998-2002 (Lariviere, Gingras and Archambault, 2006): 
co-authorships seems to be less common in mathematics education research than in 
education research more generally. Single authored papers tend to be rare in 
experimental science and the rate of collaborative papers has been connected with the 
incidence of quantitative studies across different subject areas (Moody, 2004) (with 
quantitative studies having more authors in sociology than qualitative). 
The main net (N3) has 2770 unique authors (nodes) of which 585 (35.1%) are isolates 
with no collaborative links. There is a giant component with 975 authors (covering 35% 
of the authors), and the second largest component has only 22 nodes. This network has 
3301 edges. 
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NI 1837 1843 
723 338 
21 0.0014 2.62 2418 
39.2% 18.3% 
N2 2596 2124 
859 424 
21 0.0012 2.56 2717 
40.4% 20% 
N3 3286 2770 
975 585 
22 0.00086 2.38 3301 
35.2% 21.1% 
Table 3: Network statistics for the larger multi journal networks. 
As we add journals, moving from N1 to N2 and then N3 (i.e. as we increase the amount 
of data), the size of the giant component increases (see Table 3), and this can be 
confirmed in the visualisations of the networks (see the additional figures in appendix 
H). However, we can also see that the full 14 journal network N3 has a smaller giant 
component as a proportion of the whole net than either of the smaller nets N1 or N2, 
which seems to confirm the selection of these subgroups of journals as being of interest, 
in that as well as representing more overlapping groups they also seem to contain more 
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connected authors given their relative size. In contrast to the coverage of the giant 
component, the proportion of authors who are isolated (i.e. who have not co-authored at 
all in the dataset) does not seem to decline with size, remaining at around 20%, 
suggesting that this may be a feature of publication patterns within mathematics 
education rather than an effect of the choice of boundaries. In order to provide a 
comparison, in Grossman's mathematics database 24.9% of the authors from 1940 to 
1999 were isolated (Grossman, 2002), despite the database being almost certainly more 
comprehensive. 
9.3.2 Connectedness and cohesion 
As discussed in the previous chapter, the percentage coverage of the giant component 
and of isolates is a rough measure of the connectedness of the networks: separating 
those who are not connected, from those who are connected to a few or to many 
researchers though their co-authorships and considering the relative proportion of these 
in the data. Now I will try to make more precise measures of connectedness and, more 
strongly, of cohesion, particularly within the giant component. This will allow 
comparison with other disciplines to establish whether mathematics education research 
is more or less connected or cohesive, possibly as a result of the differences between 
disciplines and research areas discussed in previous chapters. 
Density and average degree (de Nooy, Mrvar and Batagelj, 2005) can both be used as 
measures of the overall cohesion of a network. The density of a network is the number 
of actual edges in the network expressed as a proportion of the possible edges where a 
complete net, with all possible edges present, has a density of 1 (de Nooy, Mrvar and 
Batagelj, 2005). Since there is a natural limit on the number of collaborations any 
individual might reasonably have, this measure has the disadvantage of depending on 
the size of the network and so only allows for direct comparison between similarly sized 
networks. As the network size increases the number of possible edges increases rapidly 
and yet there is a practical limit on the number of collaborative ties which can 
reasonably be found. From Table 3, the network N3 has density 0.00086 or, in other 
words, only 0.086% of the possible edges were present. Very low densities are expected 
for social networks in general and for collaboration networks in particular with the large 
investment of time required to create a link. The average degree of a network is the 
mean, across all nodes, of the number of connections each node has (this is the degree 
of the node). For a collaboration network this measure is also the average number of 
collaborators for an author in the net. In network N3 each node is connected, on average, 
139 
to 2.38 other nodes. This measure can be used to compare the cohesion of networks of 
different sizes. However, neither of these measures tells us anything about variations in 
density across the network. 
Comparing the average degrees of the different networks in Table 3 we can confirm 
that adding the additional ungrouped journals to N2 to form N3 has reduced the cohesion 
of the network overall. This confirms the choice of this smaller subset of journals as 
representing a core group of journals which have stronger interconnections within their 
authorship than that within the authorship of the wider journal set. 
9.3.3 Comparison with existing studies 
Making a comparison with other studies requires care because of the very different sizes 
of the databases studied and the issues of boundaries and coverage. One measure which 
we can be confident in making a direct comparison with is the average number of 
authors per paper. In mathematics education, the average number of authors per paper is 
1.77 in data for all fourteen journals which is smaller than that found in any of 
Newman's datasets which varied from 1.99 in the theoretical high-energy physics 
archive to an average of nine authors per paper in more experimental high-energy 
physics (see (Newman, 2001) and the data reproduced from this paper in Table 4 below). 
Newman attributed the differences within his data to a difference between collaboration 
patterns in experimental and theoretical research, particularly in the strong contrast 
within physics, with experimental research making collaboration more likely and larger 
numbers of collaborators more likely. This would seem consistent with Grossman's 
lower average figure of 1.63 authors per paper in mathematics in the 1990s. A derived 
figure using data from Moody's papers suggests an average of 1.65 authors per paper 
for sociology (Moody quotes figures of 38% of papers being co-authored and an 
average of 2.7 authors per paper for the 1990s). Unfortunately Lariviere et al do not 
give these figures for their data. Since sociology might be seen as encompassing the 
same range of research methods as education, from large-scale quantitative studies to 
those employing ethnographic and other qualitative methods there may well be 
variations within these studies in the amount of collaboration. There is some evidence 
that projects requiring the collection of data are more likely to be collaborative than 
those which do not (Hunter and Leahey, 2008). Within empirical research it may be that 
it is easier to split the intellectual, and technical or practical, work in some research 
methods than in others (Hunter and Leahey, 2008). For example, ethnographic work 
may be very hard to carry out in a collaborative way, since much of the interpretive or 
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intellectual work is done during data collection, while the more standardised a method 
of creating, collecting and organising data is the easier it is to compartmentalise 
research and hence to share, or delegate, aspects of it. 
In the scientific papers studied by Newman the average number of collaborators for 
each author (the average degree) varied massively between subject areas, from a lowest 
average of 3.59 in computer science to an average of 173 in high-energy experimental 
physics papers. Newman again suggested a divide of more theoretical subjects with 
lower average numbers of collaborators and experimental subjects with higher average 
numbers. In mathematics (over a ten year period) the average number of collaborators 
was 2.84 (Grossman, 2002). 
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) 2,1m 1.1-1.5m 6.4(6) 3.754(2) (1 
18.1 
.3 ) 92.6(4) 
Los 	 Alamos 
(theoretical 
physics) 
98,502 
45,685 
 
52,909- 
5.1(2) 2.530(7) 9.7(2) 85.4(8) 
SPIRES (high 
energy 
physics) 
66,652 
56,627- 
47,445 
11.6(5) 8.96(18) 173(6) 88.7 (1.1) 
NCSTRL 
(computer 
science) 
13,169 
11,994- 
10,998 
2.55(5) 2.22(1) 3.59 (5) 57.2 (1.9) 
Los 	 Alamos 
(theoretical 
high-energy 
physics) 
19,085 
8,361- 
7,676 
4.8(1) 1.99(1) 3.87(5) 71.4(8) 
Grossman's study of 
mathematics 	 papers 
(1990s data only) 
587,000 192,000 4.97 1.63 2.84 - 
N2 2,596 2,124 2.18 1.79 2.56 40.4 
N3 3,286 2,770 2.09 1.77 2.38 35.2 
Table 4: Comparison with data from other network analysis studies. Mark Newman's study of 
collaboration patterns in the hard sciences (Newman, 2001) and Jerrold Grossman's study of 
collaboration patterns in mathematics (Grossman, 2002). `-' indicates information not provided in the 
original paper. 
In the mathematics education networks the average number of collaborators was 2.56 in 
the net N2 and 2.38 in the net N3, lower than any of the sciences. Additionally, the 
average number of papers per author was lower, 2.09 in N3 (2.18 in N2), in the 
mathematics education nets than in any of the science nets. The computer science net 
had an average of 2.55 ranging up to a maximum of 11.6 in the high energy physics 
database. The lowest average in Newman's study is 3.6 collaborators per author in 
computer science (also the smallest database and with the smallest proportion in the 
giant component). This would seem to suggest that, on average, authors in mathematics 
education research are less prolific and have fewer collaborators than authors in the 
sciences. Note that this does not rule out the possibility of a smaller group of authors 
having rates which are closer to those of the natural sciences. In order to claim, as I 
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wish to, that this tells us something about different patterns of practice I need to rule out 
the possibility that it is the result of incomplete data or the differences in data sets. The 
same is true of the following results and so the issue is returned to below. 
In N3 62.8% of the authors only published once and a relatively small proportion of 
authors (less than 15%) were responsible for more than half of the authoring acts or 
names on papers (see Table 5) and a similar pattern holds in N2. In fact, it can be seen in 
Table 5 that just twenty very prolific authors had their names on nearly 400 of the 
papers in the dataset. This feature of collaboration data has been observed to hold in 
many research areas, with the number of authors making n contributions generally 
following an inverse power law with respect to n (known within bibliometrics as 
Lotka's Law) (Pao, 1986)3. Grossman's study shows that 42.7% of the authors in his 
mathematics net in the 1990s only published one paper, and about 15% published more 
than ten papers. In Moody's sociology network (1989-1999), 67% of authors published 
only one paper. Grossman's figure for mathematics is low compared to an expected 
60% for the sciences following Lotka's Law and we might associate this with the high 
field entry cost and strong boundaries of mathematics and possibly a lower attrition rate 
(e.g. a higher proportion of PhD students getting post-doctoral positions, and then 
lectureships etc.). This is in comparison with the sciences where there is a similar path 
of career progression within academia but which also produce PhDs for industry. The 
attrition rate at each level of the academic career ladder has been noted in the sciences 
with more people at any stage than can progress to the next (Cyranoski et al., 2011; 
Parker and Jary, 1995). Given this, the result of mathematics education research is 
surprising. The professional orientation of mathematics education research and its 
possibilities for teaching-only or largely teaching only positions might lead us to expect 
more 'visitors' and more single paper contributors, however, it does not have a higher 
proportion of one-off authors than a more traditionally structured discipline such as 
sociology or than the expected number for the sciences. Clearly there are a number of 
different factors contributing to this and it may be that the reasons for, or stories behind, 
the incidence of single-paper contributors vary in different areas. 
3 It has been suggested that the exponential growth in journals papers alone may account for this power 
law behaviour. It has been shown mathematically that given exponential growth of journals, and for 
papers in journals (and same rate of papers per journal across journals) an inverse power law distribution 
results (Egghe, 2005). 
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Number of 
papers 
Frequency 
(number of 
authors) 
% of authors Cumulative % 
of authors 
Number of 
'authorship 
acts' 
1 1739 62.8 62.8 1739 
2 459 16.6 79.4 918 
3 204 7.36 86.7 612 
4 103 3.72 90.4 412 
5 91 3.29 93.7 455 
6-10 126 4.55 98.3 855 
11-15 28 1.01 99.3 335 
16-20 13 0.469 99.7 229 
>20 7 0.253 100 145 
Table 5: The papers published by individual authors for the largest network N3. The majority of authors 
in the data only published once (to these journals in 2000-2009), and a smaller number of prolific authors 
are responsible for a disproportionately large number of 'authorship acts'. 
Finally, we look at the percentage coverage of the giant component, again making the 
comparison with Newman, Moody and Grossman's studies. For the net formed by the 
journals with greater overlap, N2, the giant component covers 40% of the authors, while 
for the more inclusive net N3 the coverage is 35%. In James Moody's study of 
sociology the giant component of the co-author network is just under 40% (calculated 
after excluding the isolated authors) suggesting that mathematics education research is 
at least as connected through collaboration as sociology. The percentage coverage in 
Grossman's study taken over the whole 60 year period from the 1940s to the 1990s was 
61.7%. The percentage coverage in Newman's studies varies from 57.2% to 92.6%. 
Newman interprets the lower coverage of the giant component in the computer science 
and theoretical high-energy physics networks to incomplete data, suggesting in an aside 
that this is a sign that the databases used do not cover the whole 'field'. This 
interpretation rests on several underlying assumptions: firstly, the assumption that 
whole research areas or disciplines can be identified in terms of the papers or authors 
within them with relatively clear boundaries, and, secondly, that within these areas we 
would expect to see almost all authors connected through collaboration. The first of 
these is the methodological boundary problem again (discussed in section 8.9.1) and 
Newman's assumption seems to be a common one within the more quantitative network 
analysis literature (Heath, Fuller and Johnston, 2009). The second assumption seems 
harder to justify: certainly as we move away from the hard sciences and into the social 
sciences and education research we might expect that a proportion of authors are not 
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connected. A reasonable alternative interpretation is the varying coverage of the giant 
component in different research areas reflecting different patterns of collaboration. The 
analysis from Grossman's study of mathematics would seem to suggest that some areas 
have lower rates of collaboration for authors, and fewer authors per paper. This in turn 
may lead to collaboration networks where a relatively large proportion of authors 
remain unconnected, despite adequate data, i.e. this is a property of collaboration 
patterns in the research area rather than a relic of data collection. 
It is difficult to unpick the significance of the three results given in this section so far on 
such different data sets. The first two results relate to averages taken across individual 
behaviour and the third to the structure of the network as a whole. On the whole 
Newman, who has led this form of analysis for collaboration data, seems inconsistent in 
the differences he attributes to differences in patterns of collaboration and publication 
between research areas, and those which he attributes to incomplete data. It is possible 
that some of the differences are about inadequate coverage (the extent to which the 
network is a complete picture of some ideal or presumed research area) rather than, say, 
lower publication rates in maths education. Clearly some of the authors in my study will 
have published in other places, similarly in Newman's study some will be on the 
boundary with other areas and have other publications but due to the scale of his data 
this might be less significant. Interpretation is difficult and this area is relatively 
unexplored: there are different possible accounts for differences between networks even 
assuming that we have succeeded in 'covering' some ideal research area. Authors 
publishing in mathematics education journals may be more likely to also publish in 
other areas (other research areas and to professional rather than academic audiences) 
than authors publishing in high energy physics (so the assumption of community 
coverage may be more achievable for some communities than others). Mathematics 
education authors may have lower publication rates, and, on average, fewer 
collaborators for each author as a result of different expectations of teaching and 
research loads across the field. 
Despite these caveats about interpretation, there is some evidence here that authors 
publishing in mathematics education are less prolific than those publishing in science 
and that they have fewer collaborators even when compared with more theoretical 
sciences. We can also say with more certainty that research papers in mathematics 
education tend to have fewer authors than do those in sciences, even theoretical sciences, 
and that they have rates comparable or higher than sociology. Finally, given the 
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different conditions under which education research is carried out it seems reasonable to 
consider both the proportion of authors who are isolated within the collaborative 
networks, and the lower proportion which is connected by collaboration to a significant 
number of other authors, as some evidence of a different community structure. Within 
mathematics education authors are more likely than in the hard sciences to publish (and 
consequently also to research) alone or with small groups who lack collaborative 
research connections to a broader community. 
I turn now to the most connected sections of the networks, the giant components, in 
order to explore their structure. 
9.3.4 The giant components 
The giant components represent the most connected sections of the networks. Within 
these I explored the overall structure of the component and individual positions. 
Criticisms of mathematics education research, particularly but not exclusively from 
within the community, have labelled it as theoretically and methodologically 
fragmented, with difficulties of communication between researchers working within 
very different perspectives. I aimed to explore whether there is any evidence of 
fragmentation at the level of collaborative links. 
There are a number of techniques available. Thinking of the network as an information 
network, where ideas and information can move along the edges, introduces the idea of 
the distance between nodes, or how far on average information would have to travel to 
get from one node to another. An issue with this is that it treats all collaborative links 
and all nodes as temporally coterminous which is unlikely to be the case in practice, as 
discussed in section 8.9.5. 
The distance between two nodes is defined as the shortest possible path between them, 
so the distance between two collaborators is always 1 (there may be other paths which 
link these collaborators but only the shortest path is of interest here). This distance can 
be calculated for all pairs of connected nodes. The average distance for the giant 
component is the mean of these distances taken across all pairs of nodes. Many studies 
have noted that social networks tend to form average distances (also known as degrees 
of separation) of about six, commonly known as the 'small-world effect': 'the fact that 
most pairs of vertices in most networks seem to be connected by a short path through 
the network' (Newman, 2003, p. 9). 
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By looking at the average shortest distance between nodes (or average degree of 
separation) and the maximum distance across the giant component (also known as the 
diameter) we get a measure of the spread of connections, and how well, on average, 
individuals are connected across the network. It is also possible to consider the 
distribution of the distances between nodes. 
Net 
Number in 
giant 
component 
% in giant 
component 
Average 
distance 
Standard 
deviation 
Maximum 
distance 
N1 723 39.2 7.74 2.6 18 
N2 859 40.4 7.75 2.47 17 
N3 975 35.2 7.83 2.44 18 
Mathematics 
(Grossman) 208,200 61.7 
'between 
7 and 8' 'about 11/2' 27 
HEP 
(Newman) 
43,000- 
49,000 88.7 (1.1) 4.0(1) - 19 
Computer 
science 
(Newman) 
6,400-6,700 57.2(1.9) 9.7(4) - 31 
Table 6: Distance measures on the giant components and comparisons with Newman and Grossman's 
studies (Grossman, 2002; Newman, 2001). Figures in brackets are standard errors on the least significant 
figure as given in (Newman, 2001). 
Table 6 shows the average distance, the standard deviation in the distances and the 
maximum distance for each of the mathematics education networks, and for Grossman's 
mathematics network and the high energy physics and computer science networks in 
Newman's study (these are the extremes within his data sets in terms of average 
distance). Looking across the mathematics education nets we can see that the average 
distance tends to be between 7.5 and 8 and the maximum distance is around or below 
20. This is true even as we move from the smaller network NI to the nets N2 and N3, i.e. 
even as we add journals, suggesting that this is a property of the collaboration patterns 
rather than a boundary issue. The average distance is similar to that found by 
Grossman in mathematics, less than that found in computer science and more than that 
found in high-energy physics by Newman. Overall, the connectedness (in terms of 
distance) of the mathematics education networks is comparable with those in the hard 
sciences. 
Another way to search for structure within the giant components is through visualisation, 
although care must be taken as it is relatively easy to create images which seem to show 
patterns. For the fourteen-journal net, N3, the giant component is sufficiently large and 
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complex that visualisation is of limited use (see Figure 7(iii)). However for the smaller 
mathematics education networks visual inspection of the giant component allows us to 
say something about their structure. The giant component of net N2 seems to have quite 
a robust structure (Figure 7(ii)), i.e. it does not look like it would be easily disconnected 
by the removal of a small number of edges or nodes, except trivially. All of the 
components can be trivially disconnected by removing one of the edges or nodes near 
the outside, thus separating a relatively small number of nodes from the rest of the 
component. Instead we are interested in nodes and edges which separate larger 
proportions of the component, such as those which can be seen in Figure 7 (i) and (ii),In 
contrast, in the giant component of the net NI (Figure 7(i)) the structure is tree-like with 
several nodes and edges which, if removed, would disconnect large parts of the 
structure. Robustness is of interest because it reduces the significance of particular 
individuals to the structure of the network. If a network can be easily disconnected by 
the removal of several edges or nodes this suggests that there are individuals within the 
network who occupy important 'bridging' or 'brokerage' positions (de Nooy, Mrvar and 
Batagelj, 2005). In theory they act as potential links between people, and as conveyors 
of information and ideas between otherwise disconnected groups. Without them the 
structure falls apart. In contrast a robust structure has many possible links between 
individuals, meaning that the importance of any one individual or link is reduced. 
The robustness of the structure of the giant component of the largest network N3 was 
tested using a process known as 'vertex attack' (Holme et al., 2002) and it was found to 
be robust to a number of the strongest type of vertex attacks (details of this process are 
given in appendix F). This can be taken as a sign of a relatively strongly connected 
community. Given that: `[m]ost networks are robust against random vertex removal but 
considerably less robust to targeted removal of the highest-degree vertices' (Newman, 
2003) it can be taken as a sign of strength that even after six targeted removals there is 
still a large and well connected structure. However, without comparison with networks 
from other research areas and benchmarks for the behaviour of random networks it is 
difficult to begin to make firm interpretations of the relative strength of the network 
structure. Additionally, questions remain about the implications of this result, even if we 
were able to say with some certainty that the giant component is relatively robust. It 
suggests that mathematics education research is not dependent on several key 
individuals for its connectedness. Although there are prolific authors who decrease the 
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distance of the network by connecting individuals, there are multiple links between 
sections of the network, so that no one individual or connection is indispensible. 
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9.4 Identifying a core group - robustness 
9.4.1 Largest bi-component 
Thinking about robustness in terms of structures which are not destroyed by vertex 
removal underlines the fragility of the giant component overall, since many peripheral 
parts are connected only by a single node or edge. A more robust version of 
connectedness can be considered which requires that two non-overlapping paths exist 
between nodes before they are considered to be connected. A direct result of this 
definition is that only nodes with degree of at least two, or in other words authors with 
at least two collaborators, can be described as connected in this stronger sense. Using 
this version of connectedness, I examined sections of the network which were 
connected in this stronger way — these are known as bi-components and are denser 
sections of the network (de Nooy, Mrvar and Batagelj, 2005). In an information-flow 
model, in a bi-component there are always several paths through which information 
could flow and so no single person can control or block information completely (de 
Nooy, Mrvar and Batagelj, 2005): this is taken as a positive feature for the 
possibilities of a structure to allow free flow of information and it also acts as a limit 
on the power of any single individual. Like the giant component, a single giant bi-
component is an expected feature of random networks as their density increases and 
has been observed in real-world networks; the giant bi-component appears at about the 
same stage as the giant component itself (Newman and Ghoshal, 2007). 
Largest bi-component in N3 has 375 authors compared to the 975 in the giant 
component. This proportion is comparable to that observed in collaboration networks 
of social network analysts and much lower than that is observed for physics 
researchers in two relatively small networks (Newman and Ghoshal, 2007). This could 
lead to a tentative conclusion that bi-components may make a fruitful direction for 
researching differences in collaboration patterns between research areas. 
9.4.2 Prolific authors net 
There were a large number of authors who published only once in the mathematics 
education dataset (as noted above, and see Table 5). I speculated that a core 
mathematics education research community could be identified by removing all the 
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authors who have only published once to these journals over the ten year period. 
Doing so with N3 creates what I have called a prolific authors net. 
giant component 
isolates 
20 
10 
0 
1 	 2 	 3 	 4 
Minimum number of papers required for inclusion in the net 
Figure 8: Changes to the percentage coverage of the giant component and the isolates for N3 as the 
least prolific authors are removed from the net. The coverage of the giant component increases and the 
coverage of the isolates falls slightly but remains around 18-20%. 
Removing all authors who have only produced one paper from N3 leaves 1031 (with 
553 or 53.6% in the giant component and 221 or 21% isolated); removing all who 
have only produced one or two leaves 572 (with 332 or 58% in the giant component 
and 108 or 18.9% isolated). The increasing connectivity (measured by percentage 
coverage of the giant component) as less prolific authors are removed supports the 
idea that a core group of mathematics education researchers is being identified. The 
coverage of isolates falls slightly but remains at around 18-20% (see Figure 8) 
suggesting that there is a pattern of publishing alone among a subgroup of the 
community. 
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Chapter 10. 	 Combining network analysis and interviews 
to explore community position 
In this chapter the significance of individual position in the community of 
mathematics education researchers is explored through the interview data using the 
individual positions of interviewees within the network analysis as a counter to the 
stories told by interviewees. I will use the interview data to explore some of the 
different stories behind particular positions within the network patterns of varied 
centrality. There are many different ways in which a pattern of collaboration and of 
connection to the wider community can arise, and different significances that it can 
have for those involved. The combination of interviews and network analysis allows 
me to explore the bare structural positions with a depth and richness impossible to 
achieve from the network analysis alone. Additionally, the consideration of the 
positions of individuals within a broader structure through the network analysis adds 
context to the analysis of interview data. 
In section 10.1, the network analysis of chapter nine is extended through consideration 
of the net created from the UK-based authors in the network analysis dataset. A 
number of the different possible positions are described by comparing the centrality of 
the network position of individual authors within the UK-net with their position in the 
more international net N3. These possible positions are: isolated individuals; those 
peripheral within both nets; those central within both nets; and those who are more 
central in one network while being relatively peripheral in the other. These positions 
are explored by considering the different patterns of collaboration leading to the 
positions and the interviewees' positions in the network, relating this to their accounts 
of their relationships with the community. In the following section interview data is 
used to explore how individuals construct and account for their relationships with the 
field of mathematics education research, although without connecting these accounts 
directly with the network positions described above. Collaborative links and network 
centrality are seen to be insufficient requirements for feelings of connection and 
belonging to the field. Instead broader considerations of being known and knowing 
people were important to how the interviewees saw their position. Finally, in section 
10.3 I reflect back on the relationship between the network analysis and the interview 
analysis. 
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10.1 Comparing position in the community through networks 
In chapter nine I constructed and explored the structure of the net N3 of 2770 authors 
who had published in one of fourteen mathematics education research journals in the 
period 2000-09. Here I will begin to look at the position of individual authors within 
this net, but first I introduce a new net constructed by restricting the authors included 
to those based in the UK. 
10.1.1 The UK net 
A new net was formed by extracting all the UK-based authors from the net N3 along 
with the collaborative links within this group. The UK net is relatively small. It 
contains 304 researchers (out of the 2770 in N3), of whom 42 are isolated and 123 (or 
40.5%) are in a giant component (see Figure 9). This network is sufficiently small that 
it can be inspected visually. The giant component has a tree-like structure with a 
relatively small number of people creating links between groups. One of the questions 
these visualisations raise is what links between otherwise very distant groups mean for 
the people involved and for the field. A particularly interesting position is that of a 
bridging position, a link or person who connects otherwise distant groups. Within a 
SNA interpretation these positions are important as possible conduits of information, 
or bottlenecks. The people involved in them are in a potentially powerful position. 
Within a Bourdieusian perspective, and thinking about connections as possible social 
capital, knowing someone with more connections (higher degree) might be more 
valuable than knowing someone with few connections. However the strength and type 
of connection are also relevant. The strength can only be measured on these nets 
through the very crude measure of the number of papers written together while the 
type of collaboration and other aspects of the relationships are not considered. 
The average number of UK-based collaborators for an author within this group is 2.31. 
Within the (small) giant component the average distance is 6.1 and the maximum 
distance is 15. The giant bi-component of the UK net has 40 authors in it. Figure 9 and 
the more detailed image in Figure 10 show both the number of co-authored papers 
(shown by the width of the edges linking authors) and the frequency of publication for 
each author (shown by the size of the vertex and including single authored papers). 
This gives us a different view: we can see that some of the links are less strong in the 
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sense of only involving one paper and we can identify a number of points where the 
structure is very fragile. 
Figure 9: The larger components in the net formed of the UK-based authors from the largest net N3. 218 of 
304 authors are shown (86 isolated authors and pairs of authors have been removed). The size of the 
vertices is proportional to the number of papers published in the whole dataset (N3) and the number of 
collaborative papers produced is proportional to the width of the edge. The layout of some of the smaller 
components has been adjusted manually in this image. 
Figure 10: Giant component of the UK-based authors net. 
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10.1.2 The centrality of individual nodes 
Some individuals are more central while others are more peripheral within any 
network. Two measures of the centrality of a node are betweenness and closeness. The 
vertex attack in the previous chapter was based on betweenness centrality. 
Betweenness centrality for a vertex is 'the proportion of all geodesics [or shortest 
paths] between pairs of other vertices that include this vertex' (de Nooy, Mrvar and 
Batagelj, 2005, p. 131). This is a measure of the extent to which a vertex links 
otherwise distant or disconnected sections of the network. From an information net 
perspective, vertices with high betweenness are thought of as having potentially more 
control over flow of information in the network. The closeness centrality of a vertex is 
inversely related to the average distance from that node to all other nodes: a lower 
average distance to other nodes leads to a higher closeness centrality. Again this idea 
relates to the flow of information: shorter distances to other nodes suggest easier 
access to a range of different ideas. These definitions assume a connected network but 
can be extended to disconnected networks so that we can measure the closeness and 
betweenness of all nodes. Exact mathematical definitions of these measures can be 
found in the glossary of terms in appendix G. The betweenness and closeness of each 
node was calculated for the net N3 and the UK net and nodes were ranked according to 
these measures. 
10.1.3 Contrasting positions within the mathematics education research network 
Compiling the betweenness and closeness ranking for all UK-based authors for both 
the national and international net, along with the number of collaborators for each (the 
degree) and the number of papers published allows a comparison between broadly 
national and international centrality within mathematics education research 
collaboration. Three different positions within the main collaboration network N3 will 
be distinguished: that of the unconnected, that of the relatively peripheral but 
connected, and those who were central. The second two positions represent a 
continuum from more to less peripheral positions and the measurement of centrality is 
based on betweenness and closeness. There was some variation in this when looked at 
across the different measures: some were identified as central by both measures, and 
some by one more than the other. 
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Within these broad distinctions we can distinguish those who are more central within 
the UK net than the more international net N3 or vice versa, and those who occupy 
similarly central positions in each. Although it is possible that those who were more 
central in the UK would also be more central (among UK researchers) in the larger net, 
this was not the case: there were some who were more central in the UK group and 
less so in the international group and equally those with a more central international 
position but with a less central position when looked at nationally. Additionally, some 
authors have a much higher degree in the net N3 than in the UK net suggesting a large 
number of international collaborators, while some have equal degree in both, 
suggesting that all of their collaborators are UK-based. Examination of the network 
data across the UK suggests that both patterns are observed with some authors having 
a much higher international than UK-based betweenness and closeness centrality, with 
almost all collaborators not UK-based. In fact, it was found that some UK-based 
authors were peripheral within the UK net while maintaining very central positions 
internationally in N3. 
10.1.3.1 Positions of the interview participants in the nets 
As the selection of interview participants preceded this part of the network analysis, 
not all of the positions discussed above are represented in the interviews; however, 
some can be explored. Table 7 shows the closeness, betweenness and number of 
collaborators of each of the interview participants within the two nets, N3 and the UK 
net. Participants have been labelled from A to I based on their betweenness ranking in 
the net N3 with A having the highest betweenness, i.e. A is the most central of the 
interview participants by this measure. 
Seven of the nine interviewees were in the giant component of the UK net (A-G), and 
two were isolated points (H and 1), not having collaborated on any papers in the 
dataset. Six of the nine interviewees had relatively central positions within the giant 
component: they are in the 72 out of 304 UK-based authors who have non-zero 
betweenness on the UK net. This is perhaps not surprising given how the interview 
participants were identified: despite attempts to be inclusive a number of people who 
might be likely to be more peripheral in these nets were excluded from the interviews, 
including students (who did not subsequently take up academic jobs), those working 
outside universities, and those in less research-focused universities. 
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A 17 17 35% 6th  (30) 5th (26) 18th 19th 
B 6 10 100% 18(72) 35(174) 11 28 
C 6 8 86% 24 (96) 33 (166) 16 29 
D 14 12 50% 31 (151) 7 (33) 32 30 
E 8 8 100% 32 (154) 54 (321) 10 16 
F 4 4 100% 45 (233) 85 (472) 12 11 
G 2 1 100% 304 (2770) 122 (629) 304 64 
H 2 0 - 304 (2770) 304 (2770) 304 304 
I 1 0 - 304 (2770) 304 (2770) 304 304 
Table 7: Centrality measures for interview participants both in the main net N3 and the UK net. The 
participants, labelled A to I, are ordered by decreasing betweenness in the net N3. Betweenness and 
closeness measures are given as rankings within the UK-based authors rather than the absolute values 
(between 1st for the author with the highest betweenness measure and joint 304th). For the net N3 the 
ranking out of all 2770 authors is also given in parentheses. The number of collaborators, in column 
three, is just the degree of the net N3. Some small alterations (+/-1) have been made to the data in this 
table in order to preserve the anonymity of the interviewees while preserving the overall patterns which 
will be discussed below. 
Looking at the data for the interview participants in Table 7 in more detail there are 
two participants who have higher centrality in the UK net than among the UK-based 
people within the net N3 and these are participants E and F (and to a less extent B and 
C). Also there are two participants with more international collaborators, A and D, 
who are also somewhat more central (within the UK-based authors) in the net N3 than 
in the UK net (in particular participant A). Finally some examples of less connected or 
isolated positions can be explored through participants G, H and I. Positions which 
arose in the networked data but cannot be explored through the interviews are the 
more extreme variations on this: those with larger differences between centrality 
measures across the two nets. 
10.1.3.2 Higher UK than international centrality 
Some interviewees have higher centrality rankings when comparing the UK network 
with the larger network. These authors mainly collaborate within the UK network 
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(recall that this is a generous definition of UK-based). The collaboration patterns of 
interviewees E and F, and to a lesser extent, B and C can all be described in this way. 
Since these interviewees collaborate almost entirely within the UK-net, their position 
in a larger collaboration network (their international centrality) is determined partly by 
whether their collaborators, and their collaborators' collaborators, have stronger 
positions in these international networks. Both researcher E and F related very 
strongly to the label of mathematics education researcher in the interviews and at the 
same time both suggested that they saw themselves as quite isolated from the national 
and international community beyond their own university, at least in terms of direct 
connections with people. The interviewees all worked at universities with relatively 
large mathematics education research groups and so had the potential to find 
mathematics education collaborators at their own institution. This may have meant for 
some that they did not feel the need to look outside their institution to find others with 
similar interests. In contrast, participants B and C described themselves as being or 
having been very involved with the national community and as having some degree of 
involvement internationally. 
10.1.3.3 High UK and international centrality 
Four of the interviewees had high UK and international centrality (A-D). Two authors 
had significant numbers of collaborators working outside the UK, as well as some 
UK-based collaborators (authors A and D). Both of these authors were central within 
the UK net and N3 suggesting that their orientation to an international group did not 
exclude national ties. Participant A in particular had a very central position in N3 by all 
centrality measures used. Interviewees B and C mostly collaborate within the UK. 
10.1.3.4 Unconnected or peripheral 
Two of the participants (H and 1) were isolated with respect to their collaborative 
connections in mathematics education research, both appearing as isolated nodes, i.e. 
not having collaborated on any papers within the data set. Both of these participants 
were early/mid career researchers. One had in fact collaborated relatively extensively 
given their career stage, but their pattern of writing was marked by a distinction 
between mathematics education publications, which were individually authored, and 
publications in another field, which were largely co-authored. The second participant 
had collaborated on a book chapter with a more senior academic although not on 
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journal papers and talked about a desire to do so and plans to do so in the future. 
Participant G was connected within the main component of the N3 and UK nets but on 
the periphery of both. This participant had few collaborators in the dataset, low 
betweenness scores and relatively low closeness scores (one of the lowest closeness 
scores for UK-based researchers within the giant component of N3 and with about 
median closeness for those within the giant component of the UK net). This 
interviewee rejected any particular orientation towards mathematics education 
research as a field, identifying instead (with respect to research) primarily by 
discipline, but with a general interest in both mathematics and education. 
Despite the similarity of their positions within the networks for each of these groups 
(A&D, B&C, E&F and G,H&I), interview participants had very different career 
trajectories and expressed very different relations to the field. 
Before looking in more detail at these interviewees' experiences of position in the 
community, I will consider briefly the positions of the very many people outside the 
giant component and the possible stories behind their positions. As suggested above, 
this was the position of the majority of authors in the network analysis. Further 
interviews would be required to explore these positions in more depth but a brief 
examination using academic web pages begins to suggest some relevant information. 
An examination of the more prolific UK-based authors found as isolated nodes on the 
network suggests that very few of these isolated nodes were experienced mathematics 
education researchers in senior academic positions who largely publish alone. Instead 
there were researchers who publish in different journals: general education journals, 
other 'specialist' journals or broad discipline-based education journals (sociology of 
education etc.). For some there seems to be a different pattern of collaborative 
publication in maths education and other research areas, publishing more 
collaboratively outside mathematics education (there is no evidence here that this is 
not just as likely to occur the other way around for other authors, or that it is more 
than coincidental for these authors). Some of the isolated authors were students, and 
some were academics with other significant field orientations, such as to another 
academic research fields like mathematics, or to external user-communities (for 
example, the Association of Teachers of Mathematics or government). 
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10.2 Comparing positions in the community through interview data 
Having explored relations to the field as they are instantiated in networks of 
collaboration, I now turn to the interview analysis to explore some stories connected 
to these network positions. With only a small number of interviewees any links 
between network positions and stories are necessarily very speculative. Rather than 
claiming to limit the stories which might be possible in connection with a particular 
network position, I start with the assumption that there are very many different ways 
in which patterns might arise and meanings that these might have for people. Linking 
stories with network positions begins to open up this rich vein of personal meaning 
behind the network diagrams. This will allow me to question the interpretations of 
common theorisations of network analysis (as discussed in chapter eight), including 
interpretations based on social capital, and to ask how results from network analysis 
might be interpreted in a way which acknowledges this depth. Equally, the analysis 
from the interview data presented here addresses questions which are of interest 
independently of the network analysis. As discussed in chapter seven the number of 
interviewees is small and not a random sample. The claims I make are not meant to be 
generalised directly to the whole population of mathematics education researchers and 
nor are they meant to cover exhaustively the ways of making sense of position within 
the community. Instead they are some of the ways in which people made sense of their 
relations with a wider community of mathematics education researchers and beyond. 
In the analysis I aimed to explore the following questions: How peripheral, central or 
connected do researchers feel to a community of mathematics education researchers? 
How do they see the field itself and their positions within it? Does this vary for 
national or international groups? What other communities do they feel connected to? 
And finally, how does this relate to their positions within the networks explored using 
SNA? 
These questions are very relevant to the central goals of the study as they bear on 
whether and why individuals might feel inclined or empowered to change or develop 
the field, and may provide starting points for understanding how the field is viewed, 
and how different forms of involvement with the field are viewed, and the 
implications of this for the future of the field. 
Interviewees were asked about their sense of the mathematics education research 
community and whether they felt like they belonged to it or how they felt positioned 
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within it. I also discussed with them the field more generally, and their experiences of 
working with and interacting with others within the field. Gee identifies a number of 
things that we do, rather than just say, with language (Gee, 2005; Gee, 2011). Three 
of these are: 'building identities'; 'building relationships'; and, more generally, 
`building things in the world' (Gee, 2011). I asked in the analysis how language was 
being used to build relationships with groups of people or with mathematics education 
research, and how it was being used to build 'mathematics education research' itself, 
or a group of mathematics education researchers. I examined the way in which 
interviewees discussed the field, looking for linguistic signs of belonging or distance, 
such as through body language, joking, pronoun use and examples examined in 
academic writing by Ken Hyland (Hyland, 2000), in order to consider the 
relationships being constructed. The relationships constructed are used to reflect on 
how interviewees are presenting their position with respect to the community as a 
whole, or different parts of it, and how this relates to alignments with other fields, 
such as the professional field of mathematics educators, a broader international 
research field, disciplinary fields and university teaching and management fields 
within universities. 
Following Bourdieu I assume that an individual's past experiences and career 
trajectories have shaped a habitus which disposes them to see the world in particular 
ways and to act in particular ways. I also see the university as a complex meeting 
place of different fields which opens up different possibilities, different ways of 
aligning oneself and different ways of being successful. This means that, employing 
Gee's language, not all ways of building identities, relationships and things in the 
world are open to everyone, and that the dispositions for people to build with language 
in particular ways have their origin in the habitus. Depending in part on the university 
and the post held there are a number of different possible positionings available to 
academics, and the construction of the space of possibles (or plausibles) is bound 
materially as well as discursively. The range and types of capital held by an individual 
also affects their potential to successfully perform particular actions. Finally, an 
individual's past and career trajectory are relevant to understanding their present 
choices. 
The network analytic language of peripheral and central, and 'isolated' which is used 
to refer to unconnected nodes, reflects measures within a technical network language. 
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As I move into talking about the accounts arising in interviews there is necessarily 
some overlap in language. I will discuss feelings of being connected or distanced but 
these should not be taken as mapping in any simple way onto network positions, and 
in fact the main result of this analysis is the complex ways in which connection and 
distance are experienced, and the very different accounts which can link to similar 
network positions. 
The interviews shed light on the possible ranges of meaning positions within this 
collaborative network might have. However, in order to protect the anonymity of the 
interviewees, the interview data will not be directly linked to the network positions A 
to I above. Instead I explored the interview data using the distinctions developed 
through the SNA (describing individuals as central within the UK and/or 
internationally), and knowledge of network positions, as an additional analytic tool. 
The connection between the two is discussed further after the presentation of the 
interview data. 
10.2.1 Belonging and feeling connected in the interview data 
There were some very different accounts of belonging or feeling connected, and of 
distance within the interviews. Some of the different groups that the interviewees 
talked about feeling part of or identifying with were: their department and university; 
groups relating to teaching such as courses, professional associations, conferences, 
local authorities and schools; and other research fields. The ways in which the 
interviewees identified with these groups varied. Some did so in more personal ways 
through the people they knew and those they had worked with, identifying good 
friends within various groups and organisations. Others identified with groups in 
much more intellectual or abstract ways through a shared interest in particular ideas. 
Intellectual belonging did not require particular personal connections through people, 
nor did intellectual distance exclude strong personal connections and networks. The 
groups which interviewees identified with did not necessarily involve named 
individuals, and it did not seem to be necessary that the interviewee knew anyone 
within that group personally. Equally connection and distance were experienced 
directly through people known to the interviewees. The local institution, career history 
and organisations such as BSRLM had an important role in creating and facilitating 
these relationships. People identified with different groups in different ways and some 
told narratives of change such as: an initial intellectual interest in another researcher's 
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ideas and research leading to friendship and collegiality where this did not necessarily 
lead to actual research collaboration. Collaboration itself did not figure strongly in 
accounts of belonging; although it was discussed it seemed not to be sufficient in itself 
for a broader feeling of connection to the field. 
Across all of these accounts of belonging, connection or distance there was a contrast 
between inward and outward attributions of cause or blame, for the positions 
presented. For example, in accounting for a relationship to the mathematics education 
research community with strong personal connections, this can be attributed to the 
community, as particularly friendly or welcoming and supportive, or to oneself, as 
being proactive in developing relationships. This tells us something about the 
interviewees' experiences but also about how they have chosen to present themselves, 
the community, and their relationship with it, in the interview. 
In the following sections I will expand on and discuss some of these themes, 
illustrating them with examples from the data. As discussed in chapter seven, concerns 
with anonymity prevent me from presenting the data as case studies or in ways which 
allow pictures of individuals to be built up and this strips some of the richness from 
the data. I have tried to reduce the effects of this restriction by adding some relevant 
details where it is possible to do so without endangering anonymity. Again, as in 
chapter seven, some incidental details have been removed or changed to protect 
identities and the distinction of early/mid-career researcher and late-career research is 
used where it bears on the analytic claims being made, and as identified by the 
interviewees themselves. 
10.2.1.1 Feeling connected: being involved and knowing people 
Feeling connected or belonging was exhibited in a range of different ways: belonging 
in terms of identifying strongly with the label of mathematics education or 
mathematics education research; feeling connected in terms of knowing people and 
being known to people; feeling involved through activities such as organisational 
roles; belonging in terms of identifying intellectually with ideas or the label of 
mathematics education researcher; and, being known through your research. Some 
interviewees exhibited both elements of intellectual and social connection, while 
some just one but not the other, and some neither. It is not appropriate to categorise 
people as a whole as being connected, either socially or intellectually, to some 
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version of mathematics education research or researcher or a community of 
researchers based on this analysis. The analysis reflects elements of how the 
interviewees constructed their relations to a community or group (which they also 
constructed some representation of) in the context of the interview for particular 
purposes which it is not entirely possible to reconstruct. 
Some of the early/mid career researchers talked about a process of coming to feel or 
beginning to feel connected through people. One researcher spoke about increasing 
links within his/her own university and continued links with a university he/she had 
been involved with in the past and a feeling of collegiality in his/her department: 
I know quite a few people now and also I spend quite a bit of time 
/with a group at another university I have past links with/ so we spend 
quite a lot of time working and talking together so I go there /quite 
often/ so that's been good in terms of that group 
Another researcher spoke about social relations within the community: 
Then with this break /from research/ I kind of came back and it felt 
like this wasn't- I did feel part of a community in a way that I don't 
think I had done before it felt like I was- yeah there were people who I 
knew and it- I wasn't sort of just- I wasn't learning the community to 
some extent I felt like I knew what this meeting was about and I felt 
like I knew quite a lot of people there and some people knew who I 
was perhaps, ah yeah, so I suppose I feel I've been very fortunate in 
the contacts that I've made within the community and I feel that's 
given me very privileged access to lots of people who- whose- you 
know, who've written a lot and who are very well established in the 
field and who, yeah, I've got a lot of respect for the work that they've 
done 
For this researcher being part of the community was constructed in terms of knowing 
people, and being known by people, as well as understanding what was going on: 'I 
knew what this meeting was about'. This is a very general statement and might be 
interpreted as evidence of ease or familiarity with at least one aspect of the 'game' of 
the field surrounding meetings between researchers in mathematics education research: 
since we can assume that in attending a meeting there was some sort of explicit 
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purpose, this description must allude to something more tacit or shared. The temporal 
element in this narrative creates an implied contrast with the current position — a 
picture of this researcher, in the past, attending meetings and not knowing what they 
were about. This author also brings up the idea of feeling lucky — being 'fortunate' 
and having 'privileged access' — in the people the interviewee knew and had worked 
with, which was something mirrored in a number of interviews and is explored further 
later in the chapter. 
Another researcher repeated this idea of knowing people and being known as an 
important element in their relation to the community in response to a question about 
how they saw their position in the community: 
I wouldn't say I'm a really active participant in the international 
community I didn't- but I think my work would be known 
internationally and so I think people might be aw- some people might 
be aware of my work, and I know an awful lot of the key people, I'm 
aware of that with a lot of the people I might supervise in maths 
education and they're going to conferences and I realise that they meet 
people and I know those people and have sort of networked with those 
people 
When asked about position within a community this interviewee talks about knowing 
people, networking with people and in particular the 'key' people in the field, and 
consequently also being known by them, as a marker for being part of that community 
and perhaps even suggesting a more central part, although the interviewee does not 
make any direct claims about this. He/she also talked about being known through 
his/her work. The movement between talking about being known through his/her work 
and being known by and knowing people in the extract above was marked by a move 
from more hesitant speech with hedging CI think..' and 'some' self corrected) to more 
fluent speech, suggesting a sense of diffidence or a reluctance in talking about one's 
work being well-known. In all of these extracts, knowing people, talking with people, 
or having access to them is discussed before collaborating with people. 
Being connected socially through people was quite personal for some of the 
interviewees who talked about friendships in the community as well as collaborative 
links: 
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I feel I've got good friends in that community [BSRLM] and would be, 
you know, and there are people there who I enjoy collaborating with 
and meeting up with at conferences and so on 
Discussion of intellectual connection with mathematics education in a general way 
was less common and where it did arise some distancing language was evident. Many 
talked about and constructed close intellectual relationships with the ideas of 
particular authors or groups within mathematics education research and in other fields, 
while also being more guarded or relating more complex intellectual relations with 
mathematics education research as a whole. Despite this, some expressed clear 
identification with the label of mathematics education researcher, or intellectual 
engagement with mathematics education, such as in this extract: 
I love to hear other people talking specifically about maths, I tend to 
be very focused on maths education rather than- I hate going to 
broader conferences, they bore me, I just don't find a way in whereas 
with maths conferences I can sit and just connect it to what I know 
and I'm always thinking about- oh that'll be interesting 
A related element of connection, falling somewhere in between intellectual and social 
connections, was through organisational roles. A number of researchers talked about 
involvement with organisational positions within mathematics education research, 
such as journal editorships, positions within professional and research organisations, 
conference organisation, and running special interest groups at conferences. These 
forms of involvement seemed easier ways for some to express connection (or distance, 
as discussed in the next section), rather than through research or writing. Two 
examples of positioning in the field from the interview data which are strongly 
constructed relationships of belonging are that of an 'elder statesperson' who 'creates 
structures to do stuff and from another interviewee, the characterisation of his/her 
role as 'a kind of a fixture' - 'I kind of do jobs quite efficiently': 
Well I have always been the sort of person who gets involved in things 
and kind of goes to things and does things so I would generally go to 
BSRLM conferences and I would generally be around you know and 
therefore I suppose I'm seen as a bit of a- a kind of a fixture in that 
community, cos I'm there, I'm not seen as somebody who comes up 
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with all the smartest ideas all the time, I am the sort of person who 
likes, I think, making things happen 
These two constructions of position in the field both derive from organisational 
involvement although the first is presented in quite an empowering way through the 
idea of a `statesperson'. In contrast, the second is clearly more self-effacing despite 
the potentially active and empowering idea of being someone who likes 'making 
things happen'. A 'fixture' is something which can be taken for granted: although it 
may have a valuable purpose it is not something we expect anything surprising from, 
an idea which is reinforced by the claim: 'I'm not seen as somebody who comes up 
with the smartest ideas all the time'. These very different ways of constructing 
organisational involvement raise a number of questions. First whether the forms of 
involvement really are different or are just presented as such: certainly some of the 
roles above have more intellectual or more administrative elements and so it would be 
possible to be involved with the community more in one way than the other. This is 
relevant because how someone sees their involvement in the community has 
implications for how they could potentially view their role in influencing its future or 
actively engaging with changing this. 
10.2.1.2 Feeling distanced:• intellectually and being isolated from people in 
mathematics education research 
In this section I will explore the reverse side of the relationships of connection and 
belonging constructed in the extracts in the previous section. Like the more positive 
connection/belonging theme, distance was constructed in terms of intellectual distance 
and personal or social distance through people, as well as in complex interplays of 
these two. 
Some interviewees discussed intellectual frustrations with the field or with particular 
approaches within the field or attitudes they saw some members of the field as having. 
In the extract below one researcher explains a pattern they themselves have identified 
of having been more involved with the community in the past through conferences 
and the literature than they currently are: 
But I do sometimes find that the maths education research- I find it 
difficult sometimes to listen to all the papers at /conferences/ and I 
suppose I ask the question- okay so we know this, but what are we 
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going to do about it, and how can teachers use it- so there's probably a 
two-fold thing, a sort of frustration with really detailed and 
fragmented field and the concern that teachers can somehow use it ... 
ahm so I perhaps that's one of the reasons I haven't been to /that 
conference/ recently 
This might be seen, and other parts of the interview support this, as a turning away 
from research more generally, which is constructed as quite passive (contrasting with 
the active questions: 'what are we going to do about it, and how can teachers use it'), 
and towards the professional field. An alternative way of thinking about it is as a 
change of orientation within the research field which constructs the value of research 
in terms of teachers being able to use it — this places the statements above as part of 
struggles within the field rather than a turning away from the field to other fields. The 
idea of this interviewee as turning away from the research field is in keeping with 
some of the other projects this interviewee was involved with which he/she described 
as being related to the 'impact' of research. Overall his/her construction of his/her 
relationship to the field was of being too busy doing things that matter, or that have 
impact, to be able to go to conferences or read exhaustively in the field. There was 
also a reference throughout to time; to being near retirement and to wanting to do 
things that would matter, that would make a difference, which was implicitly 
constructed as opposed to being active internally in the research field. 
Another example of distance was expressed through the addition of an emotional 
element to a description of attending a conference: 
I was /involved in the organisation of a mathematics education 
conference/ ... you know- some of the- so I go to these events 
sometimes cos I'm invited to because of some of this work I've done, 
like /example of work/, and so on and so I go to it and I find myself 
depressed by some of what I hear because what you've got is people 
who want the world to be /a certain way/ 
Both of these extracts (from two different interviews) display some frustration with 
the field or criticism of the field from senior researchers who both present themselves 
as very involved in their work and very committed to their research but also as 
choosing by omission to be less involved in mathematics education research as a 
community. The second extract above shows a concern on the part of the interviewee 
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to distance him/herself from being seen as taking an active involvement in the 
community. Having mentioned an involvement in organisation within the community, 
the interviewee takes time to explain this involvement as being initiated by other 
people CI go to these events sometimes cos I'm invited to') rather than self-initiated. 
This information is not structurally relevant to the immediate narrative, raising the 
question of what purpose it serves in the interaction. Within the interview as a whole 
this account of involvement with mathematics education research seems to need 
explanation as it contradicts the relationship between the individual and the field 
which they are projecting through the interview (Gee, 2011). This interviewee 
consistently presented him/herself as not being part of the community, or engaged 
with the community, and not desiring to be so. This mirrors the distancing moves of 
another interviewee who also hedged some particular examples of involvement in the 
community by stressing that they were invited to: 'I often get asked to do things and I 
don't get around to saying no and then I have to', and makes a strong contrast to other 
interviewees who were active and very positive about choosing to be involved. 
Intellectual distance is evident in both of the previous extracts. There are no named 
individuals or groups but an approach to research or attitude is criticised and attributed 
to at least some people within mathematics education research. Another interviewee 
talked in a more personal way about a community as being something that provided 
support: 
I: Do you see yourself as being part of a community of maths education 
researchers? 
(exhales audibly) a little bit yes actually because you can't step outside 
the community, you are part of it, whether I choose to be or not, so I'm 
part of a community that I perhaps don't wish to belong to in some sense, 
but there are rules, like in terms of publications, I know I'll have to 
follow- do certain things to get things published or to get a PhD- do 
things I might not necessarily agree with, so you cannot escape the fact I 
am part of the community, a wider community I suppose, whether I 
choose to be part of a smaller community which actually really does 
support my needs is different 
Here, and in other parts of this interview, the mathematics education research 
community as a whole is clearly positioned by the researcher (in contrast with the 
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smaller group discussed) as not supporting the researcher's needs, and as compelling 
or imposing forms of writing and research which are presented as inappropriate or 
unduly restrictive. Being part of a community of mathematics education researchers is 
presented as an undesirable reality, and as beyond the control of the interviewee; its 
main implications for the interviewee being the need to conform. This interviewee had 
the common career trajectory of teaching and then moving into the higher education 
sector through teacher education and research. Perhaps this can be associated with the 
seeming inevitability (for this researcher) of the affiliation with mathematics 
education research since this tied in strongly with his/her teaching roles in schools and 
universities. This constructed undesirable inevitability was not completely resigned to 
however as this extract from another part of the same interview suggests: 
I: And do you see that as somewhere you want to go with your 
research, sort of practical-? 
Not right now, not right now, but like I said I think there's more to 
me- more to me that I have- more interests than maths education, so it 
might be that I go that way rather than looking at trying to fix the ills 
of maths teaching which people seem to think exist and want to fix 
and still can't 
This extract demonstrates more distancing from at least some mathematics education 
researchers who are here constructed as engaging in the activity of seeing problems 
with teaching and trying and perhaps failing to fix them. 
Distance was not always constructed in this more intellectual way (however 
emotionally expressed) in terms of criticism of the field, or rejection of approaches, 
aims or attitudes differences. For some it was expressed in social terms through not 
knowing people or being known, not being involved in conferences, organisations etc. 
I don't go to many conferences [...] once every two years I might 
consider an international conference, I try and go to BSRLM when I 
can [...] and that's fine, my main focus is- you know- I love doing 
what I do but I don't do it at the cost of you know /family 
commitments/ [...] so sometimes I feel a little bit isolated from the 
wider- I haven't engaged as much as if I didn't have children I would, 
I would try and take a much greater part in, you know, BSRLM or 
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PME or whatever, so more broadly I don't identify with any particular 
groups- when I go to conferences I don't particularly search people 
out, I just get chatting to people 
This interviewee talked about being relatively isolated in terms of active links with 
colleagues outside the university and acknowledged this as something that there was a 
push towards within the university. He/She repeatedly constructed the image of 
him/herself as relaxed about these pressures, as aware of them but as disregarding 
them and being almost a detached and impartial observer to this aspect of the 
environment: 
I generally let that wash over me a bit ahm I think I feel fairly 
confident, fairly confident in my research abilities and I enjoy it so 
much I think you know in time I think I will make those links more 
internationally ahm but I would hope that that's based on pure interest, 
it's not part of- I know there's a game to be played and some of my 
colleagues are really wonderful at playing that game and I admire 
them for it and I think we probably need people like- we need those 
political animals, I'm not- I'm a hopeless political animal I'm ahm, 
well, I want to do things fairly straightforwardly and if that results in 
interest and opportunities then fantastic, you know, it's not something 
I would avoid, so in terms of the pressure, I know it's out there, I think 
I- I hope that I'll be able to just carry on the way I am- I produce 
publications, we get the grant applications in and keep things ticking 
over so everybody's happy 
In this extract the possibility of actively pursuing international research links (rather 
than letting them arise and being relatively indifferent to the idea that they might not) 
is constructed as the activity of a 'political animal' and associated with 'playing' a 
`game'. This mirrors closely some of the rejections of publication in terms of their 
role in getting recognition or meeting the requirements of the RAE/REF seen in 
chapter seven, except that here there is a more complex construction of negative and 
positive behaviours, blame and praise. The praise and admiration expressed in this 
extract for those who play the game well could be seen as a complex construction 
aimed at presenting the speaker as worthy of positive evaluation him/herself, given a 
tacit acknowledgement of the negative connotations attached to this description for 
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some, both for not being a 'political animal' and for being open minded and generous 
about others' actions. 
10.2.1.3 Interplays of connection and distance, the intellectual and the personal 
Two examples illustrate the complex ways in which connection and distance, and the 
intellectual and personal/social interact in accounts of relations with mathematics 
education research(ers) within the interviews. In the first example, one researcher 
discusses 'the international mathematics education community': 
That has been interesting because it has made me aware of in a way 
how loosely coupled I am with the more international maths education 
community, because I'm not as aware of some of the people who work 
internationally as perhaps I should be, or perhaps some of my 
colleagues are, so I suppose I have less of an international 
identification with a group of colleagues of, you know, people 
working in maths education but having said that there are just some 
who you have connections with cos you've worked with them in 
particular contexts 
Here we have someone working with others but not feeling connected to or aware of a 
wider international community in a more general way: although being connected 
through having particular people who they know or have worked with or collaborated 
with this is presented as inadequate or lacking. The feeling of being only 'loosely 
coupled' to this wider group internationally is presented as self-criticism and 
compared with an abstract sense of what their relationship 'should' be, as well as 
through comparison with colleagues. Although most of the focus in this extract is on 
the immediate aspect of knowing people, the idea of not being aware of people is 
ambiguous, and possibly makes an oblique reference to the idea of being aware of 
their work. It certainly presents distance in terms of (lack of) knowledge of who is 
working in the field. 
In another example one interviewee claims a strong identification with mathematics 
education research and does so throughout the interview but this is in contrast with a 
lack of personal connections to people in the field and a suggestion of not feeling like 
they are known in the field. 
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I don't engage that much, the only thing that we've probably done- I 
mean I publish and I have a bit of a list of publications with my 
colleagues [...] but I— I never regarded myself as being particularly 
well known and that's okay, I know I just haven't put myself out there 
apart from the odd publications so in terms of a community, you know, 
yeah a bit at /this university/ and I very much identify myself as a 
maths education- so yes in terms of that, I guess I must be part of a 
community then if identify myself as that 
The interviewee does some work within this extract to control the way in which these 
potentially contradictory elements of connection and distance might be interpreted by 
the interviewer. The interviewee balances (what might be perceived as) negatives and 
positives and explicitly reassures the interviewer about the possible negatives (not 
being well known): 'that's okay, I know I just haven't put myself out there'. This 
forestalls several possible 'negative' interpretations, such as that the interviewee has 
tried to become well-known and failed or that the interviewee is complaining or 
dissatisfied with the current situation. This work of accounting for social relations 
(Drew, 1998), in this case for connection and distance from the community, will now 
be explored in more detail. 
10.2.2 Accounting for relations to the field 
In the interviews in many instances interviewees gave reasons for, or displayed or 
managed interpretations of, their relationships with mathematics education research, 
as they were being constructed. This is the process of 'accounting for' (Drew, 1998) 
discussed in chapter seven, and is expected when impressions need to be managed, i.e. 
where there are possible negative interpretations, or, as was certainly the case in the 
interviews, where there may be some doubt about what is shared. Consequently this 
was much more common when relationships of distance or disconnection from the 
field were presented, although it was also evident in use to mitigate possible images of 
the interviewee as very central, successful or influential in the field. In this case we 
can associate the work done to manage this impression as preventative, to offset 
imagined accusations of arrogance in the interview. The context of the interview 
created an unusual social context where interviewees were asked to talk about their 
position within the field. For some they were undoubtedly active and influential 
members of the field, and yet this is not something that most people would usually 
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have any reason to say about themselves, and certainly contradicts a desire to appear 
modest. 
Two ways of accounting for elements of the relationships were in terms of self or in 
terms of external factors. These could each operate both positively and negatively. In 
the example at the end of the previous section, the interviewee attributes responsibility 
for not being well known to their own behaviour CI just haven't put myself out there'). 
This possible negative interpretation is then turned around into something potentially 
positive by the interviewee through the agency which lies with the individual as a 
result of constructing the responsibility for the current situation as his or her own. This 
allows this interviewee to talk, in other points in the interview about how he or she 
might choose to engage differently later in their career. 
Other examples of attributions to self are presented more negatively or self-critically 
in terms of blame and accounted for through lack of confidence or lack of effort. One 
researcher talked about disliking presenting work at conferences and writing for 
publication and not being involved with a wider UK community except through 
colleagues at universities where he/she had worked. This researcher accounted for this 
in a number of ways: practical difficulties of getting to meet people at other 
universities, as well as confidence and coming to research later in his/her career: 
I suppose for me I came quite late into the whole research thing cos I 
was fifty when I actually came to /this university/ and I always found 
it really difficult, you know when you present something and it sort of 
gets torn apart 
The more isolated early career authors (within the network maps) had very different 
perceptions of the community and of their positioning with respect to it. Both 
presented themselves, through their descriptions of their career history, as being 
oriented towards research with teaching presented as valued but secondary. However, 
they had very different accounts of their relationships to the field which were 
generally characterised as distant by both researchers. One presented this as a 
temporary situation, a reasonable result of their career trajectory to this point, and 
constructed themselves as on a trajectory towards more involvement, and towards 
being more connected. Their status as an early career researcher was important in this 
construction and meant that no further justification of this distanced presentation was 
necessary since it did not, within the construction in the interview, reflect poorly on 
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the interviewee, or on the community. In contrast, the other early career researcher 
with an isolated network map position expressed a more troubled experience of being 
`on the edge': 
I: So do you feel that you belong to a community of /discipline/ of 
maths education? 
It took me a while but I've found people who do have similar interests 
[...], let me think, not particularly here in /this university/ but I think 
well, a couple of years ago I found this seminar series to do with /an 
area that interests me/, and I found people there and I went to a couple 
of conferences /within mathematics education relating to my area of 
interest/ and that would be the community, so in that sense, that could 
be a community, and it is a little bit- sometimes feels like it, but if I 
want more from it I think I need to do a lot more, and be a lot more-
pursue that a lot more 
I: So how would you see your position within that community at the 
moment? 
Ahm 	 I'd say I'm on- I'd say I could belong, I could be more 
involved than I am, but I'm on the edge, but it's the right- it is 
probably the right community for me but I'm not a full part of it, I'm 
sort of like a part-time member maybe 
Here 'belonging to a community' is initially discussed in terms of finding or 
identifying people with similar interests rather than necessarily knowing or being 
known by them. This 'would' or 'could' be a community or group for this interviewee 
but the suggestion is that something is lacking — the similarity of interests is not 
enough on its own to allow the interviewee to say that he/she belongs to this group. 
The distance is preserved through these phrases, the image of being 'on the edge' 
which takes up and develops the spatial metaphor introduced by the interviewer, and 
through the temporal metaphor of a 'part-time member'. The blame for this distance is 
constructed in terms of the interviewee as failing to actively pursue these possible 
connections. 
Other constructions in terms of the self relied on claims about the type of person the 
interviewee was, whether this was as 'the sort of person who gets involved in things 
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and kind of goes to things and does things', as 'a hopeless political animal' (both from 
extracts above) or as 'a bit deviant' for one interviewee or as rebelling in another 
example: 
Perhaps that's something I have a tendency to do- I'd rather be in the 
opposition than- and fighting against that, than in the mainstream 
The other way in which interviewees accounted for the relationships they presented 
themselves as having with the community was in terms of external factors such as 
time restraints, other commitments, and practical barriers (as in the extract earlier in 
this section). These were cited by some as part of the interpretive context for their 
constructed distance from the field of mathematics education research, and from the 
activities of writing and publishing. Time and control are important elements in how 
these accounts implicitly construct the potential to change. For the first of the two 
more isolated early career researchers discussed above a temporal element to the 
account and changing external circumstance meant that the future was anticipated as 
being different from the present. In contrast, we might imagine that an account which 
is presented as undesirable and beyond control might be debilitating. 
More positive accounts of connection in relationships with the field were presented as 
being accomplished with relative ease, and without effort and direction on the part of 
the interviewees. This could be seen as a result of fit between habitus and field, 
although there is also the possibility of an element of changed circumstances in higher 
education. Later career researchers were more likely to talk about how they came to 
have publishing records and to be known and know people in the field almost 
effortlessly. The idea of being lucky or fortunate was a theme across these accounts 
with interviewees describing themselves as having good opportunities, and being 
lucky in these, and in the people they had met and worked with. 
Finally, like the elements of connection or belonging and distance above, few 
interviewees could be described as accounting for the situation in terms of personal 
characteristics or action or external factors exclusively, and I don't wish to 
characterise people in these terms. Instead most people showed a number of different 
forms of accounting and attributing at different points. It could be said however that 
some accounts were more positive and some more negative overall about relationships 
with the field of mathematics education research. 
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10.3 Reflecting buck to network position 
Very broadly characterised, participants E, F, G, H, and I all expressed some sense of 
disconnection from the community in terms of people and personal isolation (from 
this group, not in general). Some also spoke about intellectual distance from the field, 
while others expressed strongly their sense of their research as belonging intellectually 
within this field. This was experienced in an emotionally very negative way by one 
interviewee. Not all accounted for this distance from the community in the same way 
at all and not all were dissatisfied with this. Some constructed accounts of themselves 
as actively choosing distance from the community while others saw it as a 
consequence of circumstance relatively beyond their control. In this second case, these 
circumstances were seen either something which would change or which they were 
satisfied justified the disconnection (such as the choice to spend more time with 
family rather than travel to conferences). 
Interviewees A, B, C, D, who were the most connected individuals in the network 
analysis, all seemed to feel more connected socially: they described knowing people 
and being known by people. There were, however, variations in intellectual 
connection and expressions of dissatisfaction or other elements of distance (e.g. 
orientation to other fields). These interviewees also all talked about holding positions 
in journals or research organisations or conference committees relating to mathematics 
education which involved them in the field outside their institutions, in contrast to the 
previous group who were less involved organisationally. 
Almost everyone in this group had reflections about mathematics education research 
and many articulated some criticisms of the field, or ways in which it might improve, 
as well as strengths. Criticism of the field was not taken as a signs of distance in itself 
in the analysis as the most active and involved members of a group may be very self-
critical about it, and the least involved can nevertheless be very enthusiastic about 
research or ideas within the field. 
These are necessarily tentative associations requiring more research to explore and 
can only be taken as possible relations between network position and experience of 
social connection to the field. One key factor in exploring network position which has 
not been addressed here is the particular collaborations which researchers were part of 
and how these arose. For some, collaborative opportunities arose locally and their 
collaboration histories could be mapped onto their job histories. Where collaborations 
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did not last beyond employment this creates a pattern of connection within the 
network maps which does not seem to translate into useful social capital with respect 
to research itself, although there are undoubtedly other lasting effects of these 
relationships. For others, collaborations lasted beyond the course of employment in 
terms of ongoing exchanges of ideas and this raises a potential for information flow 
between different groups through their mutual collaborator. A question which this 
raises is what factors affect whether local collaborations last when one researcher 
moves institution. 
A possibly powerful way to explore network position which has not been followed 
here is through career trajectory, asking questions about how it comes about that 
someone is central, and exploring their perceptions and presentation of this position in 
terms of their career history. There were a number of interesting elements in the data 
which pointed towards this being a potentially fruitful line of research to pursue. 
However, limitations of time and the constraints of anonymity mean that it was not 
possible to explore this further in this study. 
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Chapter 11. 	 Education research and accounts of the value 
of publication 
In the previous chapters I have used three approaches: interviews, network analysis and 
reviews of the research literature and secondary data to explore the field of mathematics 
education research in the UK at different levels of analysis. I have done this with a 
particular focus on the practice of publication through the part it plays in institutional 
accountability systems (the meso- and macro-levels of analysis) and in academics' 
working lives (the micro-level). I have explored how academics make sense of their 
publishing practices in a higher education system which has changed significantly in the 
past 30 years, and which continues to do so. I will now pick up a number of themes 
from this analysis for further discussion, returning as I do so to the original statement of 
the research aims in order to discuss the relevance of these themes. 
In particular I will separate out and address two larger questions within these final 
chapters: in this chapter I will discuss the implications arising from this study for the 
future role of publication in research fields. In the following chapter I will explore the 
implications of the ways in which researchers publish and collaborate and the ways in 
which they make sense of these practices within their work more generally, for 
mathematics education research as a field. I will address these questions using the 
sociologically informed description of the role of publication in the economy of higher 
education and in the work of academics developed in the previous chapters, along with 
existing research literature, to return to questions of how mathematics education 
researchers as a group might respond to the challenges and opportunities preknted by 
the current state of higher education in the UK. I will bring the discussion back to issues 
of power and social justice, asking about the potential of the field of mathematics 
education research to create a more autonomous position with respect to other fields and 
to act together to influence the future of mathematics education, and the possible roles 
publication could have in this. 
Before moving on to this, however, I will summarise the results from the previous 
chapters. 
In chapter five I used secondary data and literature and debates on the state of education 
and mathematics education research to create an empirically-grounded account of the 
field of mathematics education research in the UK. In doing so, I have linked the 
theoretical concepts of fields, habitus and capital with the empirical context of the study, 
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and I have highlighted a number of characteristics of the fields. Education research is a 
research field linked to an area of professional practice with shorter research careers and 
less clear career progression than some research areas. It is also an importer of ideas and 
people from other research fields. The long-standing assumption that all academics will 
both research and teach has meant that the institutional space for education research and 
for mathematics education research has been protected by the teaching function 
(primarily by the need to provide teacher education), with relatively little challenge, at 
least within research-intensive universities. In the past this has meant the opportunity 
without the compulsion to research and publish. For academics primarily interested in 
teaching the increased pressure to publish which has coincided with the RAE and then 
REF has been challenging. This protection of space for scholarship has been challenged 
in general by a decoupling of teaching and research in some universities and for some 
academics (Deem, 2006; Harris, 2005; Tapper, 2007). This has been exacerbated in 
education research by recent political moves towards more school-based teacher 
education (Department for Education, 2010). These changes have been experienced 
differently in different types of institution, and by those in different positions and with 
different interests and experiences within the same institutions. 
Mathematics education research in the UK has also benefited in the past from the 
institutional space created by both the focus on subject-based teacher training, and by 
the importance mathematics is traditionally granted in the school curriculum and in 
society. Education and mathematics education research were described in chapter five 
as fields, following Bourdieu, which were lacking in autonomy and without a single set 
of entry conditions. Researchers enter the field from a range of different backgrounds 
with some moving into the field from teaching, while others have backgrounds in 
different academic fields. In the UK, education research has not gained a special or even 
a strong authority to speak about educational matters and it is instead one of many 
voices. Comparison with other countries suggested that this is not an inevitable 
consequence of the nature of education research. Additionally, education research in the 
UK has been criticised for failing to influence policy and practice (Lawn and Rees, 
2007). 
Interviews with academics at research-intensive universities in the UK examined the 
micro-level of individual academics' constructions of the place of publication in their 
work, their publishing and writing practices and their relationship with the wider 
community of mathematics education researchers. While academics talked about the 
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value' of their publications in terms of both the process and the product, there was 
ambivalence for some over the role the product played in gaining institutional 
recognition. It was argued in chapter seven that having a background in one of the 
parent disciplines may have contributed to researchers taking the need to publish as 
obvious without ever having articulated reasons for it, or in other words taking it as 
doxic or common sense. Career stage and the idea of 'playing the game' were used as 
devices by the interview participants with which to manage the accounts given of 
publishing practices. 
In the network analysis in chapter nine the collaboration and publication patterns of UK 
mathematics education researchers were explored through publications over a ten year 
period in fourteen mathematics education research journals. Mathematics educators 
were on average less prolific and had fewer collaborators than the sciences (making the 
comparison with analysis in Grossman, 2002; Newman, 2001). Additionally, a larger 
proportion of authors were isolated in terms of collaboration, with more researchers 
working alone or in small groups without collaborative links to the wider community. 
There was also a subgroup of the community who consistently publish alone (rather 
than mixing individual and joint publications). 
Bringing the network analysis and interview data together to consider the question of 
relations to the community, in chapter ten, allowed some of the complex ways in which 
similar network positions were experienced to emerge. Feelings of connection and 
disconnection from the community discussed by the interviewees were analysed in 
terms of intellectual connection, personal connection and through organisational 
involvement, or lack of these. Those who felt less connected with the mathematics 
education research community in some way had mixed responses in terms of whether 
they perceived this in a negative light, attributing it variously to external factors or to 
themselves, and either in terms of choice, or blame. 
In this chapter I will explore the implications of these results for the role of publication 
in research, focusing on the education research field. I will focus on the lack of positive 
narratives about publication drawn on in the interviews. 
As in chapter seven I use the term 'value' here as inherently positive and to be contrasted with not 
valuing something or seeing it as lacking in value, rather than as a neutral term which can be positively or 
negatively modified. 
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11.1 Positive narratives undermined and publication rendered suspect 
In chapter seven I argued that the analysis of interview data suggested that some of the 
possible positive narratives about the value of publication had been undermined, while 
at the same time the association of publication with institutional demands to satisfy the 
RAE/REF had led to ambivalence about its value. In the interviews researchers 
constructed the value of publication primarily in terms of its local value to themselves, 
their immediate colleagues and their departments and institutions. Their constructions of 
value focused largely either on the process of publication and writing or on the 
recognition which publication brought. This focus on recognition was couched both in 
terms of the RAE/REF and institutional requirements. I concluded that positive 
accounts of publication seemed to be absent from the narrative resources of 
mathematics education research and also that a broader assumption of the value of 
publication did not seem to be part of the shared common sense of mathematics 
education research. The first argument was based on the absence of positive accounts of 
publication in the data as valuable beyond the process and recognition it brings. This 
was accompanied by some evidence that possible positive narratives, such as 
publication contributing to the build or communication of knowledge, may have been 
rendered suspect in some way. The second argument, that there seems to be no shared 
doxic or common-sense idea of the value of publication was based on the apparent 
defensiveness in some of the interviews when discussing publication choices. In the 
analysis in chapter seven I highlighted the ways in which career stage was used as a 
device to manage potential negative interpretations of publication choices within the 
interview, using 'game-playing' and 'being political' as ways to construct possible 
behaviours. One exception to this was the way in which a background in a discipline 
seemed to provide an unarticulated assumed value to publication for some researchers. 
These analytic claims were only applied to mathematics education research because the 
researchers interviewed were working in mathematics education research (although 
overlapping with other areas). However there was some evidence from the literature 
which suggested that these claims may hold in other research areas (Akerlind, 2008b). 
The group interviewed was not large and did not have the status of a random sample of 
the community of researchers but their ways of talking about publication allow me to 
make claims about some of the discursive resources available to the community. 
However further research would be necessary in order to assess the extent to which this 
is specific to mathematics education or whether it is the case more generally. 
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I raised the question, in chapter seven, of what implications, if any, the negative 
associations attached to publication on the one hand, and the suggested lack of 
alternative positive accounts of its value on the other, has for the field itself. In the 
sections which follow (sections 11.1.1-4) I take as a starting point the idea that positive 
narratives of publication are lacking or have been undermined in mathematics education 
research in the UK. I will explore a number of factors which may have contributed to 
these changes in ways in which publication is seen and discussed, before moving on to 
discuss the possible implications of a lack of positive narratives in section 11.2. I will 
focus on implications for the potential of the field to respond critically to current and 
future education policy and practice and to promote just and equitable education 
systems. In doing so I aim to 'zoom out' from this micro-level result concerning the 
experience of the individual and to reconnect with the broader macro-level concerns 
identified in chapter one. These were the effects on education research of external 
pressures on research and publication practices and the associated loss of control over 
the direction the field takes. 
Four factors will be identified which might help to understand this result from the 
interview analysis: one is specific to education research while the others are more 
general to the social sciences or even more broadly to all research areas in higher 
education in the UK. First, there have been a series of broad intellectual shifts, over fifty 
to sixty years which have seen ideas about the foundations of knowledge and the 
function of language challenged, and which are associated with the growth in influence 
of postmodernist ideas within the social sciences in general; these may have 
undermined a number of positive narratives about publication. Secondly the increased 
volume of research journals and publications may both undermine the role of 
publication in the fields, and perceptions of its value. This increase has been fuelled in 
part by the need to produce papers to satisfy accountability but is also part of a wider 
technological trend which has increased the volume of information available and the 
ease of communication (Barnett, 2011). Thirdly, within education research the influence 
of the parent disciplines of psychology, philosophy, sociology, and history has been in 
decline and I will argue below that this may have implications for the prevalence of 
taken-for-granted assumptions about the value of publication as an automatic sequel to 
research. And finally, the association of publication with regimes of audit and 
accountability creates a possible suspicion about the motives of academics when they 
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publish work quickly or in volume, which complicates the relationship between 
research and publication. 
11.1.1 Epistemological crises in the social sciences 
In the sciences and social sciences over the past sixty years a number of ideas have 
challenged the foundations of knowledge, the nature of research, the possibility of 
generalisation, the possibility and desirability of explanation and prediction of human 
behaviour, and the nature of language and communication (Benton and Craib, 2001; 
Chalmers, 1999; Flyvbjerg, 2001). There has been what has been described as a 'crisis 
of knowledge' in higher education (Barnett and Griffin, 1997). At the extreme this has 
taken the form of complete epistemological relativism (Feyerabend, 1987) and 
postmodernist suspicion of grand-narratives (Lyotard, 1984) but more generally 
questions have been raised about what forms of knowledge are possible. This 'pervasive 
suspicion' has moved far beyond its origins in abstract theoretical discussions to 
influence academic research more widely and debate beyond the academy. A rejection 
of generalisation based on a suspicion of 'grand narratives', or an absolute relativism 
with all perspectives having equal value, or the idea that there is no such thing as truth, 
although all simplistic caricatures, are, nonetheless, influential (Kilpatrick, 1999; 
Kitching, 2009; Williams, 2002). They are also of direct relevance to the nature of 
research and the role publication has in this. With all accounts and views equally valid it 
is not clear on what grounds an account arising from a research project has any 
particular claim on the attention of its readers. Similarly the idea that generalisation is 
problematic leaves it uncertain what the purpose is of communicating findings beyond 
the local context in which they are considered valid. This is an important part of the 
intellectual context within which education researchers have had to respond to the 
attacks on the quality of education research discussed in chapter five and which 
undermines the idea of setting shared criteria for research quality. 
Part of the history of these intellectual challenges has been the criticism of the sciences, 
and some social sciences, as presenting the norms of one particular group as universal, 
and the charge that western science and social science is elitist or imperialist in its 
attitude to others and that it acts as an instrument of domination (such as in Foucault, 
1982; Foucault, 1994; Said, 1978). Following this critique, the idea that the methods 
and approaches of (western, white, male, privileged) science lead to objective truth 
about the world is seen as just one more way to force the ideas and the vision of the 
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world of a dominant group onto others while simultaneously hiding this 
domination. 
It is important to note that there is nothing intrinsic in these trends in academic thought 
which undermines the value of publication, except in a very extreme and caricatured 
version of absolute relativism which is unlikely to be actually held by anyone. I am also 
not putting forward any argument here about their intellectual value. Additionally, I do 
not mean to suggest that researchers are not aware of these trends or that they do not in 
many cases analyse them themselves. However, it is possible, that as easy clichés or 
general statements about truth, language and meaning which have been taken up in the 
doxa, rather than as complex arguments, they have, in practice, rendered suspect some 
ways of talking about the value or purpose of publication (such as communicating 
results or building a canon of knowledge). The variety of philosophical and sociological 
responses to these challenges are complex and, I argue, have not translated into easily 
accessible narratives which are common to the field in the same way in which the 
problems have. It is possible that the status of education research as an importer 
discipline, importing ideas and people from other areas of research (see chapter five and 
Mills et al., 2006), may make it particularly vulnerable to the effects of these 
intellectual trends. 
The possible influence of these intellectual trends can be seen in the interview analysis 
in chapter seven (section 7.1.2.4), where some aspects of the possible communicative 
value of publication, or the idea of publications as contributing to building knowledge 
are explicitly rejected by participants and linked, in one case, with gender and privilege. 
The connection of these interview extracts with this broader argument about the 
influence of epistemological doubts can only be made tentatively. A further study might 
extend the tentative early result suggested here, exploring the effects of debates in 
epistemology on the broader discursive resources of groups of researchers and on how 
these are put to use in formal and informal contexts, and comparing this across different 
research areas. Such a study would be very methodologically challenging since it 
involves assessing changes which are probably very subtle and trying to make 
comparisons with informal ways of talking in the past which are difficult to access. 
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11.1.2 Proliferation of journals and information sources 
An additional challenge to the traditional role of publication in research fields has been 
the massive increase in the volume of publications, fuelled by the growth in higher 
education generally, and by the possibilities of electronic communications. 
`In this situation, we are faced with what has been brilliantly termed an 
`ignorance explosion' (Lukasiewicz, 1994). The pages of the journals in 
the libraries of the world and on the internet contain much more than 
can be assimilated. Most journal papers are largely unread and, in the 
process, the gap between our 'knowledge' of the world and our 
possibilities for turning that knowledge into understanding grows.' 
(Barnett, 2011, pp. 112-3) 
The fact that it is no longer possible for researchers to be informed about all the current 
publications in anything but the very smallest section of a research field may fuel 
further compartmentalisation of skills and knowledge. It also reduces the number of 
people with a comprehensive understanding of larger issues about how a field is 
organised, and what its aims and effects are. Finally it potentially challenges the role of 
publications with respect to the field, particularly the possibility that being aware of the 
current literature in the field could act as an entry requirement, exhibited through 
literature reviews. 
Overall this raises the possibility that this trend is disempowering, for individuals, and 
for the research field itself. As in assembly-line production, there is a danger that 
awareness becomes compartmentalised and understanding of the whole is made 
unnecessary and the conditions for it are removed, or pertain only for the few. The 
increased use of research assistants and temporary contracts may also contribute to what 
has been called the 'proletarianization' of the intellectual work-force (Connell and 
Crawford, 2007). 
Tentatively, an obvious corollary for a researcher of the idea that it is not possible to 
maintain an overview of publication in an area as large as mathematics education is that 
many other researchers interested in mathematics education will not be aware of your 
work. This may not be seen problematic if there is faith in the possibility of finding the 
relevant research publications (and of your own publications being found) from within 
the large numbers available. Equally, for a researcher, if it is not possible to read all the 
publications which are relevant to your projects, then there are probably also researchers 
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who might find your research relevant but who are not able to read it. These facts may 
undermine the idea of research publication as allowing communication within a 
community of researchers with shared interests, because of the difficulty of having a 
shared view of existing research and of reaching all possible readers. There was some 
evidence in the interviews, which is not reported in depth here, that mathematics 
education researchers feel they don't have an overview of the field or even of research 
which they see as relevant to their own research, and that they attribute this in part to the 
size and diversity of the field. While some saw this as a problem, others did not. The 
interview data from this study does not allow me to explore whether this proliferation of 
papers, or the suggested difficulty in having an overview of existing research, has had 
any effect on how researchers think about their own publications and their possible 
readers, and this would make an interesting further study. 
11.1.3 The declining influence of the disciplines 
In chapter five I noted that within education research and teacher education the role and 
influence of the four parent disciplines of sociology, psychology, history and philosophy, 
has declined. Within the interview results discussed in chapter seven, those with 
stronger disciplinary backgrounds had more straightforward relationships to publication; 
they wanted to get results 'out there', to argue and convince others. Within a stronger 
disciplinary tradition it may be that researchers need to invest less of themselves into 
making the judgement that their work is worth publishing and that others will value it or 
want to have access to it. Having identified a problem on the edge of what is accepted 
knowledge in a discipline, and applied methods accepted in the discipline, it follows that 
the resulting study will be of interest to the field and should be published. Crucially, it is 
the discipline or field which sets these criteria and the judgements required from the 
academic are only whether they have applied the methods and analysis appropriately 
rather than judgements about the importance of the research question or problem itself. 
Within a Kuhnian description of 'normal science' (Kuhn, 1962) the paradigm sets out 
the sort of questions to follow and methods to use. The scientist is the one accredited 
with the skill and acculturated in such as way to do this — they become the paradigm 
embodied and the only question which arises about the value of their work (within the 
tradition) is their ability to have applied the paradigmatic ways of doing things properly. 
The less tightly a paradigmatic disciplinary tradition defines what counts as 'science' or 
research, the more space/need there is for the researcher to define this, but of course 
with this space comes potential for self-doubt and a need to apply less explicit and 
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possibly contested disciplinary values around publication. Disciplinary traditions (and 
other areas of research which act as fields— e.g. strong schools of theory) may produce a 
habitus attuned to the field in such as way that publication (and possibly also decisions 
around publication), like making research 'decisions', is an activity which does not need 
justification; its value is part of the doxa of the field. This is not to suggest that science 
publication doesn't require decision making and much skill but just to suggest a 
difference of degree between disciplines or fields in terms of how much is shared and 
assumed. In different disciplines and research areas the role of publication may be more 
or less part of the 'taken for granted' or shared background ideas, or, in terms of the 
habitus, the sets of dispositions to act in particular ways (Bourdieu, 1990). 
Some more empirical evidence to support my interpretation of the decline of the 
disciplines as a possible contributing factor to the lack of a doxic assumption about the 
value of and need for publication, comes from a study suggesting 'qualitative 
differences in the kinds of anxiety expressed by graduates in science and education' on 
writing and publishing from their PhDs (Kamler, 2008). Kamler describes the anxiety of 
education research students concerning publication as focusing more on 'a sense of 
personal inadequacy' and less on 'the vulnerability of going public' which her study 
found associated with science PhD graduates. 
One response which was largely missing from the interviews in this study, yet found in 
other studies (Akerlind, 2008a), was any sense of publications as contributing to gaining 
recognition from or status within a research field or community of researchers, i.e. 
contributing to symbolic capital within the research field. Although the size of my study 
makes any comparison tentative, it may be that the broader selection of participants in 
Akerlind's study and the fields looked at differ from mathematics education research. 
This raises the possibility, which further research would be required to test, that 
mathematics education researchers are less likely to see their publications as a route to 
recognition within their field, or, perhaps, that they are less likely to be oriented towards 
gaining recognition from mathematics education as a research field. Tentatively, the 
linking of mathematics education with a professional field could account for this 
possible difference: mathematics education researchers may aim for recognition from a 
wider range of 'audiences' than researchers in more traditional academic fields. Or it 
may be that as a less autonomous academic area (more open to external influence), as 
discussed in chapter five, the recognition of the research field has less value within 
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Bourdieu's economy of fields than recognition from a more strongly autonomous field 
like psychology or mathematics. 
Although the suggested effect of the declining influence of the disciplines is specific to 
education research, the rise of interdisciplinary research and problem-oriented research 
areas, sometimes at the expense of traditional disciplines (Gibbons et al., 1994), might 
also have implications for publication beyond education research. Like some research in 
mathematics education these research areas focus externally on users and problems 
rather than internally on problems set within the research field, such as in the model of 
research as building cumulatively on previous results. It may be that this outward-
looking aspect of education research, reinforced by the policy push towards 'impact' 
also discussed in chapter five, means that the role of publication in more traditional 
research fields cannot be sustained. As was explored in chapter five education research 
is a practice-based research area with a link to the professional field of teaching. The 
background of many education academics in teaching and involvement with teacher 
education keeps prominent the aim that education research should have a positive effect 
on the education system and the impact agenda has reinforced this and increased the 
profile of the relationship between research and practice. 
Consequently the roles of publication (and possibly the organisation and form of 
publication) may need to vary given the type of research field. It is beyond the scope of 
this study to begin to explore existing or possible alternative models of publication 
systems or of the relationship between publication and research. However, this study 
points to the possibility of a gap arising when existing accounts and assumptions are 
undermined without explicit discussion of alternatives and the substitution of associated 
accounts of the value and purpose of publication which would arise from this discussion. 
Both the decline of influence of the parent disciplines, and the increased profile of 
impact in discussions of research aims and quality, raise the question of how academics 
see their research as potentially and actually affecting practice and whether publication 
has a role in this. There is little information available about what mechanisms education 
researchers, individually or as a group, recognise for the feeding of research into 
practice. It is quite possible that different mechanisms for research feeding into practice 
might have publication as a key part or make it peripheral. Hakala and Ylijoki made a 
related point when studying the 'research orientations' of researchers in three Finnish 
research centres, arguing that different ideas about the purpose of research (answers to 
the question: 'for whom is research done') may lead to tensions when deciding what 
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and where to publish (Hakala and Ylijoki, 2001). Similarly Akerlind suggested that 
different ways of understanding what it means to be a researcher may have implications 
for the importance given to publication (Akerlind, 2008a). 
11.1.4 Association of publication with accountability and the challenge to 
academic values 
At the same time as the potential has arisen for the role of research publications in the 
academic life of education researchers to be undermined by the factors outlined in 
sections 11.1.1-3 above, the requirement to publish, and to publish in particular ways, 
has become increasingly unchallengeable as it is institutionalised through the RAE/REF 
within an accountability system intended to monitor research activity. To the extent that 
institutional requirements for publication are out of step with researchers' own aims for 
their publications, publication has the potential to become an alienating activity (Harley, 
2002). To the extent that the RAE/REF is seen as distorting publishing practices and as 
rewarding publication choices which are contrary to some idea of traditional or 
authentic academic practice, it challenges the perception of publication as having a 
valuable role in research fields. 
Resisting these requirements on the individual researcher is made more difficult through 
the sense of responsibility which accountability systems invoke, where colleagues and 
the departmental and university reputation are potentially affected if funding is reduced. 
It has been recognised more generally that there is a moral dimension to the demands 
from neoliberal accountability systems (Apple, 2005; Davies and Bansel, 2010) which 
is associated with the creation of a shared sense of responsibility for the effects of the 
outcomes of exercises like the RAE on colleagues, departments and the university. In 
line with this literature, several interviewees were resistant to and critical of the 
RAE/REF but described themselves as feeling obliged to act in ways which satisfied or 
exceeded its requirements for the sake of their colleagues, the department and the 
university. 
Publication and choices around publication are at the centre of research audit and 
accountability systems. In the interview analysis in chapter seven, 'game playing' and 
`being political' were two ways in which researchers negotiated these sometimes 
ambiguous associations and managed the possible interpretations of their accounts of 
their own and others' publications. There was evidence of subject positions being 
opened up which allowed for the acknowledgement of 'game playing' or acting in ways 
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which procure immediate and long term positioning through capital acquisition while at 
the same time the interviewees showed themselves as sensitive to perceptions and 
accusation of game-playing and defences against it. Career stage was central in 
managing this defensive response. The widespread need seen in the interviews for 
academics to present their own actions positively, or to explain their actions, against the 
demands of the RAE/REF, suggests some sensitivity to the criticism that academics 
have distorted their publishing practices to address its requirements. In the interviews 
both early and late-career stage researchers presented as inevitable and not blameworthy 
the idea that younger researchers would have to alter their publishing behaviour to fit 
the demands of accountability, or to play the game to some extent. Censure and 
negative judgements on the actions of other researchers were based around the extent to 
which they were seen as playing the game at the expense of following, often unspecified, 
more authentic aims. 
Harley's study, discussed in chapter three, also noted that the integrity of those labelled 
successful by the RAE was sometimes brought into question, bringing a moral element 
into the criticism (Harley, 2002). Describing behaviour as 'game-playing', as a number 
of respondents in my study did, distances it from unspecified more authentic value-
based or goal-directed behaviour. Playing the game too well, or with too much 
enthusiasm or buying into the game were censured, and early career researchers could 
be seen struggling to balance these demands in giving accounts of their publishing 
histories. We can see this charge of game-playing as a criticism of those who aligned 
themselves with the successes possible for researchers within the institutional 
(university) field at the expense of the research, teaching or professional fields. 
There is however, much complexity in the response to the association of publication 
with the RAE/REF, and it would be simplistic to suggest that the posited undermining 
of positive narratives around publication maps simply onto a rejection of publication, or 
indeed that it is relevant to all researchers even within the interview group (as discussed 
in sections 7.1 and 7.2 in chapter seven). None of the interviewees in my study rejected 
publication in general, or suggested that they saw it as having little or no value, and all 
seemed to construct it as a necessary part of research. Although they varied in the 
degree to which they enjoyed this part of their work, there was a tacit acceptance of 
publication as an important part of researchers' work. However, the involvement of 
publication in accountability systems has had implications for how many researchers 
see this part of their work. 
192 
Some of these are positive: the RAE/REF has created opportunities, for example for 
those working in institutions where their research was valued less highly perhaps than 
teaching or other activities, as seen in Sandra Harley's research discussed in chapter 
three (section 3.3.2) (Harley, 2002). The RAE/REF, like other broadly neoliberal 
regimes of audit and accountability, opens up possibilities for researchers who are 
willing or able to play the game as it is defined by these systems. 
These responses to the opportunities provided by accountability systems and the uptake 
of neoliberal ideas and conceptual language may lead to a different way of talking about 
publication and a different understanding of its place within research than those 
discussed above which were considered to be undermined by changes in higher 
education. Further study would be necessary to explore emerging ways of talking about 
publication associated with an acceptance of audit and accountability systems as the 
norm, something which may be more likely among newer academics who have not 
experienced academia before the RAE/REF (Archer, 2008a). Questions need to be 
asked about the possible implications of these different ways of thinking about 
publication for the role(s) it plays in communicating, moderating, and validating 
research, among other functions. 
In this section I have used the description of education research developed in chapter 
five to explore some possible contributing factors to the lack of positive narratives about 
publication observed in the interview analysis. I have also used some of the research 
literature on the activity of research within academics' working lives to support or 
question the argument and to consider its possible relevance beyond the group of 
English mathematics education researchers who were interviewed. 
I will now turn to the question of whether it matters if positive narratives of publication 
are undermined within education research or more generally, and what potential there 
might be in exploring the changing role of publication in research. This discussion 
addresses directly the implications of this result for mathematics education researchers. 
As I do so, I will return to the discussion of the effects of neoliberalism and cultures of 
audit and accountability, as set out in chapter three, and to the original research aims 
from chapter one. These were to identify ways in which education researchers as a 
group might better understand and respond to the external pressures which are changing 
the field. In particular I set out to explore how they might do so in a way which would 
promote social justice by addressing the role of education in reproducing inequality. I 
stated the aim to do so in a way which acknowledged the existing diversity of 
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backgrounds, aims and approaches of education researchers. The treatment of these 
questions will necessarily be brief but I aim to outline some of the possible implications 
of this research and to suggest some avenues for further exploration. 
11.2 Neoliberalism, audit cultures and a shared language of critique 
In chapter three (section 3.3.2), I explored the ways in which neoliberal ideology affects 
individuals by constituting an altered common sense (Apple, 2005), or changes in the 
norms and discourses, the very conditions of thought, through which we construct our 
understanding of the world and ourselves. Neoliberal change, and in particular audit and 
accountability are presented as reasonable and a-political, and this undermines the will 
to criticise them and the sense that something is wrong (Apple, 2005; Davies and Bansel, 
2010). I return to this idea now, in order to reflect on its relevance to the result 
discussed above, and to draw on discussion in the literature of responses to neoliberal 
change in order to point to possible ways forwards with respect to narratives concerning 
publication. 
In chapter three I described the ways in which audit processes and managerialism have 
been used to gain increased control by the state over the higher education sector with 
varied success (see the discussion in chapter thirteen of Tapper, 2007). What has 
certainly happened is a significant change in the relations between the state, broader 
society and higher education, and in the governance of higher education. Tapper 
suggests that this period has seen the traditional idea of the liberal university 
undermined by a new ideology of the university as 'essentially an economic resource' 
(Tapper, 2007, p. 226). The importance of this 'economic resource' increases if we see 
the economy as increasingly knowledge- and skills-based. Neoliberal changes have 
been presented as inevitable, thereby closing down the possibility of criticism, in part 
through linking them with globalisation and the idea of a 'knowledge economy' (Davies, 
Gottsche and Bansel, 2006) and through the perceived need to adapt in the face of 
successive financial crises (Tapper, 2007). 
The difficultly in articulating resistance is a general feature of audit and accountability 
systems, and its origin lies in part in the reasonableness of the idea that researchers, in 
receipt of public funds, should be accountable to that public (Shore and Wright, 2000). 
Many of the goals of a managerialist agenda, such as accountability to users, or quality 
control seem like self-evident goods, and this is what makes them powerful in their use, 
discussed in chapter three, as technologies of governance. Values and concepts have 
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been co-opted to neoliberal discourses of accountability and managerialism, in 
particular claims about democracy, transparency, empowerment, quality, and 
responsiveness to users' needs. As the 'common sense' of audit and accountability 
becomes more widespread, critique of it is pathologised and can be dismissed as anti-
democratic, or as protecting elites (Power, 1994). 
It is useful, when thinking about possible responses to these changes, to note that the 
neoliberal and managerial changes of which the REF/RAE is a part, and other changes 
in higher education fuelled by globalisation and the changing place and forms of 
knowledge in society, represent a challenge to academic values and raise broader 
questions about the nature and purpose of universities and research in a rapidly 
changing world (Apple, 2005; Barnett, 2003; Barnett, 2011; Delanty, 2001; Gibbons et 
al., 1994). The role of publication in research can then be seen as a small but significant 
part of this broader discussion, and some possible ways forward become clear. One 
consequence of the RAE/REF is that it has provided an openly 'interested' way of 
talking about and understanding academic work that is compatible with newer (possibly 
conflicting) views of what higher education institutions are for, and of the nature of 
research and academic work, such as the idea of the entrepreneurial university (Barnett, 
2003), or the university serving a knowledge economy (Valimaa and Hoffman, 2008). 
In order to challenge audit practices and neoliberal changes in higher education more 
generally, two approaches have been argued for: firstly, elements of language co-opted 
from the left to legitimise neoliberal changes, such as 'transparency', need to be 
reclaimed through a re-examination of and opening up of their possible meanings which 
challenges their definition within neoliberal discourse (Shore and Wright, 2000). 
Secondly, a more positive argument needs to be made about how academic research and 
teaching could be funded and managed, what mechanisms are appropriate for 
monitoring the research and publications of academics and who should be involved. 
This should be based on a broader vision of the nature of the university itself, its 
purpose, and its relation to wider society, including, but not limited to, the economy 
(Apple, 2005; Barnett, 2003; Barnett, 2011). And crucially this new broader vision of 
the university should not just fall back on older ideas of the university and models of 
academic management and in particular on rose-tinted versions of the past: 'We need to 
think more clearly about what needs to be defended and what needs to be changed.' 
(Apple, 2005). Coupled with this, the nature and purpose of academic work and the role 
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of the academic is brought into question, and the place of publication in the work of 
academics. 
I will now propose several possible responses to the results of this study by drawing on 
these arguments made by Apple, Barnett and others about ways in which to respond to 
the challenges to higher education posed by neoliberal accountability systems. I have 
argued that the challenge to positive narratives about publication in education research 
has been posed both by audit systems, and by a number of simultaneous changes 
affecting publication: changes in the quantity and forms of publication, challenges to the 
epistemological basis for the social sciences, and, in education research, to the place of 
the parent disciplines. Firstly, these challenges can be responded to by reclaiming some 
of the language and concepts surrounding the role of publication in research (such as 
accountability to peers, and to agreed standards through peer review, transparency of 
research, and openness to critique). To reclaim these concepts would be to restate them 
in terms of the functioning of research fields, and the needs and requirements of 
research, rather than of externally imposed accountability systems. Doing this in ways 
which were as inclusive as possible might allow new positive narratives to take hold. 
Secondly, just as there is a need to articulate new positive visions of the university and 
its place in society, so too there is a need to consider the future role of publication in 
academic research, both in education research in the UK and more generally, opening 
up the possibility that the future need not look like the past or be driven by external 
pressures. One vision for the future of the field, discussed in the introduction, was as a 
force which challenges the role of education in the reproduction of inequality. Other 
visions for the field might be as a space where varied and diverse approaches are 
encouraged, or as a more united field with more shared goals or approaches. A possible 
aim for education researchers as a group, which I will return to in the next chapter, is for 
a field which has more influence as a whole on education policy and practice (linked to 
but not the same as the 'impact' of particular examples of education research). This 
could be seen as a prerequisite for any aim to influence policy and practice in particular 
ways, such as in ways which promote social justice. However, a more influential 
mathematics education research world would not necessarily work towards promoting 
social justice: gaining increased influence is a necessary but far from a sufficient 
condition for this. Publication has a clear role in promoting or reducing diversity 
through the gate-keeper role played by editors and reviewers. Its potential place in 
increasing the influence of education research requires a broader exploration of what 
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role publication plays in research fields at present and of roles it could play, and 
although it is beyond the scope of this study to begin to explore these questions I will 
discuss some of the issues which would be involved in such an exploration in the next 
section. 
11.3 Possible futures for publication in academic work 
In the discussion above I have mainly focused on ways of constructing the role of 
publication in research, explored through interviewees' ways of talking about their own 
publication practices, but, to the extent that the RAE/REF actually changes publishing 
practices, it may alter the role which publication plays within research. The extent to 
which this is the case has not yet been fully explored, and nor have the implications of 
change. Some of the changes discussed above are neither necessarily good nor bad; 
instead they open up and close down possibilities and theoretically possible 
consequences (such as the possible erosion of quality of research created by a greater 
quantity being produced) need to be tested empirically rather than assumed (Baert and 
Shipman, 2005) The effects of neoliberal changes in the university more generally have 
been explored in some detail in the research literature, and at different levels of analysis, 
from the individual to the institution and the whole sector. In contrast, the effects of the 
RAE/REF and other changes to publication practices on the roles publication plays in 
research areas and fields has not been explored in any detail. Despite valuable studies 
on the impact on individuals and institutions (explored in chapter three), the effects on 
disciplines and research areas themselves have mostly received only anecdotal or 
polemical attention. 
Critics of the RAE/REF have suggested that systems of audit distort patterns of 
publication and research by promoting short-termism (choosing smaller, more routine 
research projects which have a higher probability of leading to publishable results in 
relatively short time frames) and 'salami-slicing' (publishing different aspects of the 
same project in multiple journals in order to raise the number of papers published) 
(Harley, 2002; and see the references to discussion of this across various medical fields 
in Spielmans, Biehn and Sawrey, 2010). To the extent that these criticisms are valid, 
and that accountability systems are having a damaging effect on research and 
publication, the outcome of this study discussed above raises some concern. Without 
positive accounts of the role of publication within education research, there are no 
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grounds on which to oppose possibly damaging changes to publication practices, or 
even on which to base judgements about whether changes are positive or negative. 
The role which publication plays in academic research is complex and underexplored, 
even pre-dating the link with accountability systems. Clearly the two are closely 
connected and the way researchers talk about and understand the role of publication in 
research has implications for its role and vice versa. However, philosophers and 
sociologists of science exploring the nature of science research have shown the large 
gap between the ways that scientists talk about their work and actual practice (Chalmers, 
1999; Kuhn, 1962; Medawar, 1969; Polanyi, 1958). Different views have been taken on 
the origins and significance of this disparity, with some arguing that science would 
benefit from a more accurate account of its operation (Medawar, 1996) (particularly 
when initiating new researchers and in order to make the field more open and 
egalitarian). 
A similar pattern may hold in understanding publication. Accounts generated within the 
field of publication's role in research might include the idea of publication as: providing 
a means of communication; as validating research through peer-review and by making it 
open to public critique and, where relevant, to replication; as apprenticing new 
researchers into the accepted knowledge of the field through the existing body of 
publication; as a thinking tool; and as providing an account of the process of research 
which inducts new researchers (reconstructed and possibly misleading though that may 
be). The lesson from the sociological studies of scientific practice is that these accounts 
should not be taken at face value, even before the introduction of the RAE, but need to 
be explored empirically. 
Less attention has been paid to creating more empirically-grounded accounts of the role 
of publication in research than in creating accounts of scientific practice, although the 
subject has been debated as the volume of publication has grown, as issues have been 
raised around digital publication and access and ownership of academic research output, 
and as a consequence of the RAE/REF. Consequently there is much work to be done if 
the significance of changing narratives of the value of publication as part of research 
practice is to be understood. 
It is beyond the scope of this study to explore how publication might be put to work 
better in the aid of the aims of education researchers, bearing in mind the particular 
features of the field, such as its link with the profession of teaching, and its diverse 
makeup. However, a starting point for such a discussion might be to identify how an 
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ideal publication system would serve the needs of the field. Traditional accounts of the 
place of publication in research point towards peer-review, communication and 
dissemination as important functions of publication. We need to ask how these are 
challenged or facilitated by the changes to publication discussed above, and to question 
their continued relevance, and whether publication in traditional peer-reviewed journal 
formats is the best or only way to facilitate peer-review, communication and 
dissemination. Moving beyond these traditional accounts, there may be ways in which 
publication could be organised differently which would contribute to the greater 
coherence of the field, its ability to influence education policy and practice, and 
improved communication (rather than working against this through the proliferation of 
journals, for example). Ideally it would also do so without imposing restrictions which 
exclude particular types of research or researcher. Alternative models of financing 
publication such as the 'open access' movement (Berkman Center for Internet & 
Society, 2012; Suber, 2004) have been proposed, mainly in response to concerns about 
ownership and access to knowledge, and there has been some exploration of the state 
and relevance of peer review in the sciences (e.g. House of Commons Science and 
Technology Committee, 2011). These discussions and debates have largely arisen 
within the sciences and have made the assumption that changes to ownership or the 
broader economy of publication threaten a system which has worked in the past and 
which continues to be appropriate (although the advent of digital media has led to 
questioning of the traditional journal form). Differences between the possible roles of 
publication in the sciences and social sciences, and more specifically in practice-linked 
areas of research such as education, have received little attention. It is important to have 
a broader discussion about possible alternative systems in areas such as education 
research, although no doubt some of these may be impractical in terms of immediate 
solutions. This sort of discussion is necessary to counter neoliberal systems which are 
successful in part because they alter the common sense and make different systems 
seem unthinkable. The current system is not inevitable and although individual 
researchers stand to lose out by making choices which oppose this system, collectively 
researchers may have more power and control over the system than they are aware. 
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Chapter 12. 	 Mathematics education research as a field 
In chapter eleven I explored the implications of this study for the role of publication in 
the academy. In this chapter I turn to the implications of the study for mathematics 
education research by exploring ways in which mathematics education researchers in 
the UK could organise themselves differently so as to be able to exert more influence or 
gain a louder voice in debates over mathematics education policy and practice. In doing 
so, mathematics education researchers could form an important check on the struggle 
within wider society for control over educational processes, which are crucial in the 
reproduction or challenge of power. I will do this is by returning to the construction of 
mathematics education research in the UK presented in chapter five, and Bourdieu's 
concept of a field, using it as a basis to ask whether mathematics education research is 
or could move towards forming a more powerful and autonomous field within higher 
education in the UK. As I do so I will examine critically the role of Bourdieu's concepts 
in this study, questioning the continued value of his conceptual language in a fluid and 
changing higher education sector. This brings the study full circle to reconnect with the 
issues which led me to conduct the study and which were laid out in the introduction: 
changes in higher education in the UK, and pressures on research exerted through 
accountability regimes and changed funding patterns; debates in mathematics education 
research about how it is carried out and what it should or could aim to achieve; and 
criticisms of education research, and mathematics education research as low quality and 
lacking in impact. 
In sections 12.1 and 12.2 below I will put forward the argument that although 
mathematics education research has many of the organisational forms common to areas 
of social life acting like fields, such as institutional space, academic posts, journals, 
research organisations and conferences, it does not in fact function like a field in a 
number of crucial ways. These ways relate to power relations within mathematics 
education research, and between it and other areas of activity, such as in the formation 
of a doxa or shared common sense assumptions (beyond those which might characterise 
academia more generally), fixed entry conditions, creating the authority to speak, and 
having specific capital which is difficult for outsiders to judge the value of. Some of the 
peculiarities of mathematics education research can be understood as resulting from the 
fact that it is a practice-based research area closely related to professional training, as 
well as from the history of the teaching profession, and the history of mathematics 
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education research in the academy as laid out in chapter five. I then move on to examine 
the implications of this exploration of mathematics education research as a field for its 
possibilities for action and for the future. 
Next, in section 12.3, I turn to the question of the value of Bourdieu's conceptual 
language. In asking to what extent, or in what ways, mathematics education research in 
the UK acts like a field I return to the issue of the possible lack of clarity and the 
difficulty in translating to empirical situations of the terms in Bourdieu's conceptual 
language identified in chapter two. I consider some of the possibilities for and barriers 
to mathematics education research having more influence as a field, in order to make an 
argument about how Bourdieu's analysis of fields can be useful in exploring areas 
subject to change and involving less clearly defined fields. 
12.1 Mathematics education research in the UK and Bourdieu's concept 
of a 'field' 
In the following sections I explore how mathematics education research is positioned in 
the wider, macro-level structures of higher education and beyond, and its potential to 
influence education policy and practice, using ideas developed by Bourdieu in 
connection with his concept of a 'field'. In doing this I am not aiming to provide an 
answer to the question of whether or not, or to what extent, mathematics education 
research is a field. This is not a helpful line of enquiry and it is not in keeping with the 
role that Bourdieu intended for his concepts. It is unhelpful in part because no area of 
social life acts fully like a field: even the disciplines of pure mathematics and theoretical 
physics, Bourdieu's most archetypal fields (Bourdieu, 2004), do not act like fields in 
every way or at all times. Bourdieu did not intend that his theoretical tools or concepts 
be used as models against which to measure the world. In practice, Bourdieu used a 
loose set of ideas connected by the label of a field in order to explore particular cases 
over a number of years and in a number of different studies. Perhaps the most detailed 
development of the idea of a field was in 'The Field of Cultural Production' (Bourdieu, 
1993a). His abstract concepts direct our attention towards ways in which power 
functions in the social world. Bourdieu developed the idea of fields, along with habitus 
and capital, in order to explore the function of power and the reproduction of inequality. 
Therefore the key elements of his account of the nature of fields relate to this concern. 
In exploring mathematics education research's position in the wider, macro-level 
structures of higher education, and in particular its potential to influence education 
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policy and practice, it is helpful to identify the aspects of Bourdieu's 'field' concept 
which are relevant to understanding relations of power between different areas of social 
life and the struggle for legitimacy and control in pronouncing on educational matters. I 
argue that these are: firstly, the autonomy of the field; and, secondly, the control of 
capital by the field. This second can be thought of as the relations of exchange of capital 
between one field and others, or, equally, as the position of the field with respect to 
other fields within the most general 'field of power' (Bourdieu, 1996). Other identifying 
features of fields discussed in chapter two, such as entry conditions, a distinctive 'game' 
and logic, doxic assumptions, specific stakes and a specialised language, are useful as 
indicators that an area of social life may be acting like a field, and they may also be part 
of the mechanisms by which autonomy and control of capital are achieved within some 
fields. However, these features of fields are of secondary importance in understanding 
the development of fields and struggles in relations between fields. 
Consequently I will organise the following discussion around an exploration of the 
autonomy and the position with respect to other fields of mathematics education 
research in the UK. Through this development of distinctions within the idea of a field 
by identifying key traits which are aspects of power relations on the one hand, and 
mechanisms by which these are achieved or common features of fields on the other, I 
am contributing to the uses to which Bourdieu's theory can be put. Many areas of social 
life act like a field to some extent but by examining the autonomy and relative position 
of an area of social life using Bourdieu's theoretical concepts, we can answer questions 
about the actual and potential power and influence of one particular group, mathematics 
education researchers, within an area such as mathematics education which is the 
concern of those within a number of different overlapping fields. 
12.1.1 The autonomy of mathematics education research 
The autonomy of a field can be thought of in terms of its closure, its control of its 
boundaries through the use of entry conditions, and the existence of a game specific to 
the field with its own rules and forms of capital. A doxa, or shared set of taken for 
granted assumptions and ways of talking and thinking, is characteristic of an 
autonomous field. Although mathematics education research as an area controls a large 
number of resources and capital within higher education in the UK and this has allowed 
researchers some autonomy to work in a range of different ways, in fact this control of 
capital has not been gained solely through a struggle to create research space, but has 
largely followed from the demand for teacher education. This means that a number of 
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the features of autonomous academic research fields which have their origins in 
struggles within research areas are not evident in mathematics education research in the 
UK. 
12.1.1.1 Economic resources and control of capital 
As was explored in chapter five, mathematics education research has a strong 
institutional presence in UK universities largely as a result of the organisation of teacher 
education and the traditional expectation that academics will carry out teaching and 
research, at least within some universities. Additionally there are a number of 
conferences, journals, and research organisations dedicated to mathematics education 
research both nationally and internationally. Education and mathematics education 
academics have been able to rely on international students coming to the UK for 
postgraduate study largely as a result of the historic reputation of the UK for higher 
education and the high esteem in which UK qualifications are held internationally. The 
economic value of international students to the UK higher education system has been 
increasingly important in all subjects as other sources of funding have being cut. The 
ability of mathematics education research groups to attract income from international 
students has consequently also protected its institutional space for research. 
All these factors combine to give the impression of a relatively powerful and coherent 
research area. A number of researchers are in positions to control capital which is 
valuable within academic institutions, education research and mathematics education 
research, and hence to exert some influence over who and what to include or exclude 
within the umbrella term of mathematics education research (such as journal editors and 
those on employment selection panels). As discussed in chapter two, these actions have 
a dual nature within a Bourdieusian framework: they are both powerful acts in struggles 
over the boundaries of mathematics education, (acts which exclude people and 
approaches) and genuine assessments of value based on principled ideas about the 
directions mathematics education research should take. There is less evidence of a 
dominant group however, certainly within the UK, with struggles evident but no clear 
consensus or status quo. 
12.1.1.2 Doxa, entry conditions and the rules of the game 
One of the signs that an area of life is acting like a field is that there is some agreement 
about the basic rules of the game and the value in playing it, as well as some shared 
assumptions or common ground in terms of what is taken for granted or doxic. In 
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chapter ten I explored the ways in which interviewees articulated a sense of belonging 
or distance from mathematics education research. I identified several different ways in 
which researchers felt connected or distanced: intellectually, through knowing people, 
and being known, and through being involved. If mathematics education research were 
acting like a field in terms of shared agreement on the rules of the game one would 
expect to see evidence of a more widespread sense of intellectual belonging within the 
interview data than was observed. It is still possible that this would be evident within a 
smaller group of researchers, such as the 'core' group identified in the network analysis 
in chapter nine, and further study would be necessary in order to establish if this were 
the case. 
The evidence in chapter seven of some of the tensions exhibited around the publication 
choices of interviewees suggests that for mathematics education researchers there are no 
easy shared assumptions about the place of publication in the game of research. This 
result is unlikely to be limited to mathematics education research, for the reasons 
discussed in the previous chapter. However it is another aspect of the analysis where a 
field doxa could have been evident, but was not, and so it lends some additional support 
to the claim that mathematics education research does not exhibit this aspect of a field. 
In chapter five I argued that the diverse routes into education research are a barrier to 
the formation of an education research-specific doxa. Nor is there capital which can be 
considered 'specific' to mathematics education research in the sense that outsiders may 
find it difficult to judge the value or quality of work in the field: although some smaller 
groups within mathematics education research have created these conditions by working 
within particular theoretical or disciplinary traditions, this is not the case across 
mathematics education research in the UK as a whole. Although commonalities like an 
experience in teaching and teacher training may provide shared experiences which 
could contribute to the formation of a doxa there is no reason to expect this to be shared 
with researchers who do not have experience in schools. Those with backgrounds in the 
contributing disciplines of psychology, sociology, philosophy, history or mathematics, I 
argued, might also be expected to share some disciplinary assumptions and perspectives, 
but again, this would not extend across all those working within mathematics education. 
Only the commonalities of wider fields within which all academics work or have 
experience can provide some shared assumptions, although, as discussed in chapter five, 
experiences of working in higher education differ considerably between institutions and 
in different roles within institutions. 
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Moving on to ask what, if anything, stands as agreed in mathematics education research 
that is specific to mathematics education research, it is hard to find possible candidates 
for specific common ground among all those researching and publishing in mathematics 
education: neither the value, beauty or nature of mathematics or the methods, 
approaches, or goals of research will do as all of these have been contested. There may 
be a basic agreement that mathematics should remain on the school curriculum (in some 
form and to some extent) or that mathematics education is special in some way and 
needs separate examination. Or alternatively an agreement that mathematics teachers 
need specialist training (though not necessarily why). 
Identifying things that count as common ground or taken for granted assumptions in a 
field is methodologically challenging and it is not possible here to make a more 
thorough exploration of the possibility that mathematics education research in the UK 
has something like a doxa. Most of the issues discussed in this section so far are 
examples of conscious (dis)agreement but a shared doxa does not have to be about 
conscious belief, and in fact it is largely conceived as being unconscious and 
unquestioned, or having the status of common sense. My position within mathematics 
education research in the UK as a newcomer, partly insider and partly outsider allows 
me to see some things which may be less clear to those who have worked in the area for 
a long time, but equally it obscures things that someone with a longer experience of the 
field might see (Colic-Peisker, 2004). 
Making the comparison with mathematics education research in other countries and 
other areas of education research in the UK would be one methodological approach to 
identify possible examples of this 'unconscious' of mathematics education research, as 
would be the exploration of the history of mathematics education, which was sketched 
briefly in chapter five (section 5.3.4). Bourdieu points to the value of studying the 
history of a field in order to explore its doxa, arguing that 'the unconscious of a 
discipline is its history; its unconscious is made up of its social conditions of production, 
masked and forgotten' (Bourdieu, 1993b). 
12.1.2 Position with respect to other fields 
The RAE/REF has altered the boundaries between the research and academic fields 
altering their mutual relations, and reducing the autonomy of research fields in all 
subjects, not just mathematics education research. They have reduced the autonomy of 
the research field to define who is and who is not a productive researcher (something 
which might in principle have both positive and negative effects, acting as a check on 
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power), while also altering relations within the field, since researchers are still involved 
with the RAE (in the evaluation groups). The RAE and REF also reduce the autonomy 
of the field in determining the scope of what is relevant in judging research standards 
and directing funding. The RAE/REF also confers recognition, as well as directing 
funding, by labelling departments and through the designation by institutions of staff as 
research active or not. They reduce the autonomy of some institutions and departments 
since traditionally more prestigious groups have to compete for funding which they 
might previously have depended on gaining without such a formal exercise. 
I have argued in chapter five that mathematics education research does not have a 
powerful position with respect to a number of other fields: with respect to other research 
fields it is dominated by the disciplines and it has a relatively low status in the academy; 
externally research is more often used to justify policy than to shape it and the influence 
of research in schools has been questioned (Gorard, 2004). As a result of this, any 
internal move towards being more field-like in terms of shared assumptions, entry 
conditions or specific capital (i.e. increased closure) is unlikely to lead, on its own, to a 
more powerful position for mathematics education research with respect to other 
research fields. The two elements of a field (the autonomy that comes from closing a 
field to external influence, and the maintenance of a powerful position for the field with 
respect to other fields within the hierarchy of fields) are always in tension: an increase 
or advance in one always threatens the other. A powerful position with respect to other 
fields is difficult to achieve without the singularity of voice and concentration of 
resources and exclusive control of capital which a closed and autonomous field can 
achieve. At the same time, some of the ways in which this closure and autonomy is 
achieved can undermine the position of the field, by rendering it too specialised and 
abstruse, too inward-looking and slow to perceive and act on threats to its position with 
respect to other fields. 
12.2 Balancing autonomy and position with respect to other fields 
Mathematics education research in the UK is a research area which has, on the one hand, 
many of the institutional conditions and resources which characterise relatively 
powerful research areas such as the disciplines, and yet which seems not to act as a field 
in terms of its lack of a doxa, a shared game or common entry conditions. As such the 
appearance of a field is created in some parts of mathematics education research, and 
the similarity with other academics fields, but I argue that this appearance is deceptive 
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and that within the UK at least, mathematics education research does not function as a 
field in these important ways. 
In 'Science of Science and Reflexivity'(Bourdieu, 2004), Bourdieu describes the way in 
which a new research field can form: he describes a struggle for resources where less 
powerful members of a field may try to create a new field by co-opting some of the 
resources of the original field from within. For Bourdieu, autonomy is not a given, but a 
`historical conquest' which is won bit by bit over time and needs constant renewal 
(Bourdieu, 2004). Following Yves Gingras' description of the formation of a new 
national community within the discipline of physics (Gingras, 1991), Bourdieu suggests 
that scientific (i.e. academic research) fields might develop through the emergence first 
of practice, then institutionalisation, then a group social identity (Bourdieu, 2004). In 
contrast, mathematics education research within the UK has had a mixed emergence, in 
part gaining institutionalisation without a shared practice being in place, or at least 
gaining greater institutional presence than any emergence of practice through the 
development of mathematics education research with its origins in the disciplines 
warranted. Historically, within the UK, the resources which are available to 
mathematics education research have their origin in part through the need to educate 
teachers (as discussed above) and the move of this training from outside to inside higher 
education. Many of these resources have been conferred externally in the UK rather 
than created in a struggle within the academy in the manner in which some new 
research areas are formed. This is in direct contrast with the development of autonomy 
through increased field closure in the manner of other areas identified as fields by 
Bourdieu and others. 
Despite this it is possible that mathematics education research in the UK could develop 
to become more like a field in the future. A possible barrier to this might be that 
fragmented and more applied fields like education research differ from more established 
academic fields in terms of level of agreement on the game, and hence the potential to 
form a field. However, by making the comparison with other national mathematics 
education research communities it is possible to see that some of the characteristics of 
mathematics education research in the UK are contingent, and could be otherwise. The 
French tradition of mathematics education research, discussed briefly in chapter five, 
brought teacher education into a field along with the academic/research side, thus 
keeping control of diverse forms of more general academic capital while creating an 
internal game, language and doxa which requires some initiation to master. This 
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coherence means that mathematics education research has much more autonomy and 
strength as a field in France, both relative to the wider academic field nationally and 
politically with respect to debates about and influence over the education system. 
Even this simple international comparison is suggestive that it is not the practice-based 
or professional nature of mathematics education which leads inevitably to a lesser 
degree of autonomy or to the weak position with respect to other fields. Rather we 
should look to the national context, the history of mathematics education research in the 
UK and the interplay of characteristics of mathematics education research with these 
local factors in order to understand the position and influence of mathematics education 
researchers as a group in the UK. The very different status of other research areas which 
are linked to practices or to professions, such as law, medicine, engineering, 
management and social work reinforces the need to consider the history and wider 
context, and study of these areas would make an interesting comparison. 
I argue that the externally or historically conferred position, resources, and control over 
capital valued by others in mathematics education research has allowed individual 
researchers and groups of researchers some freedom within the UK to pursue different 
research agendas, and orient themselves in a range of different ways (towards the parent 
disciplines, towards other mathematics education researchers internationally, towards 
supporting or changing local practice or national policy). This has advantages and 
disadvantages and these have been well rehearsed in discussion and debate on the state 
and future of mathematics education research (discussed in chapter one). For example, 
the field is particularly open to outside influence: researchers often take up new ideas, 
concepts, theory and methods from a wide range of research areas as well as potentially 
taking inspiration from practice. This leads to a rich flow of new ideas with much 
potential for approaching problems in new and flexible ways, but also risks ideas being 
recycled without awareness of the history of their use and critique of them, either in 
their original context of development, or in mathematics education research (Lesh and 
Sriraman, 2005). Communication also becomes more difficult between mathematics 
education researchers who are drawing on very different source of theory and methods 
(Prediger, Bikner-Ahsbahs and Arzarello, 2008) and who may also have very little 
shared background in the research literature, in part because there is no universally 
recognised mathematics education research canon. 
Bourdieu observed that a difference between the sciences and the social sciences, which 
is relevant to the question of autonomy in the social sciences, is that the 'game' itself 
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within social sciences has come to be undermined from within by allowing and even 
encouraging diversity. A number of trends within social sciences over fifty years at least 
have contributed to the creation of a 'game' which has undermined its own internal 
logic through which content is controlled: epistemological relativism, post-modernism, 
mistrust of grand narratives, localism, and instrumentalism have all contributed to 
fundamental disagreements about the logic of the game itself and about the principles of 
recognition for the value of products of the field, and about the possibility of principled 
agreement on these. To put this into the terms of debates within education and 
mathematics education research, trends towards epistemological relativism and localism 
have raised doubt about the possibility of foundations upon which a resolution of these 
debates might be built; i.e. there is doubt that there can be a single right or even a 
generally accepted answer, at least among English-language mathematics education 
researchers (Sierpinska and Kilpatrick, 1998). 
This uncertainty is exacerbated within education research by the decline of influence of 
the disciplines (Lawn and Furlong, 2009), since where these are dominant they provide 
a logic, a game, and criteria of recognition. This has a strong parallel with the result 
discussed in the previous chapter where I suggested that the decline of the disciplines' 
influence in education research may have undermined the obviousness of publication as 
part of the 'game' of the field. In terms of a field analysis, the move towards diversity 
has undermined consensus on the nature of the game, its goals and the criteria for 
recognition of 'good' products of the field, making it harder for any particular vision of 
education research to maintain the conditions necessary for dominance from within the 
field. A rhetorical move which remains possible for the field to make as a whole in 
order to protect its position and defend against attacks is to set the diversity of 
approaches within education up as a strength rather than a weakness. A negative result 
of this move for the field's development as a field is that it limits the ability of the field 
to protect its boundaries (and hence its resources and power) by excluding new or 
different forms of research. This undermining of the logic of the game from within is a 
problem for field formation across the social sciences with some similar effects and we 
can see various attempt to carry out boundary policing by excluding work as 'not proper 
research' or not 'academic' research, i.e. falling back on a general standard or vision 
(principles of recognition) for academic research when field-based principles are 
contested or undermined. 
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Despite these doubts from within some structures of control of the content of the field of 
mathematics education research remain, often in exactly the same form as the sciences, 
the main one of these being peer review. These can police entry and recognition in 
practice even where shared stated principles are in doubt. However the undermining of 
shared and agreed ideas of what acceptable criteria are makes it harder for the field to 
act in powerful ways to influence, inform or resist external impositions of criteria. 
Additionally the evidence that research is being carried out in newer forms of 
consultancy and evaluation, perhaps without research papers being produced, alters the 
potential of peer-reviewed research publication to act as a mechanism to police the field. 
This discussion raises a question about whether it is possible, or desirable, for 
mathematics education research in the UK to develop into a more coherent and 
autonomous field. In the next section I will argue that one benefit of doing so is that the 
structure of academic fields identified by Bourdieu provides a basis on which to argue 
for the special authority of academic research in mathematics education, or in any 
research area. In doing this I will follow the argument Bourdieu made for sociology and 
the autonomy of the 'intellectual field' in 'An Invitation to Reflexive Sociology' 
(Bourdieu and Wacquant, 1992). First however I return to the question raised in chapter 
two about the value of Bourdieu's conceptual tools in studying contemporary higher 
education. 
12.3 The continued value of Bourdieu's conceptual tools 
In this section I will discuss the value of attending to mathematics education research 
through the language of fields, capital and struggle from Bourdieu, and argue for the 
continued relevance of Bourdieu's conceptual language. As I argued in chapter two, 
Bourdieu's conceptual language focuses attention on power and struggle. It provides 
two accounts of practice in order to engage with the debates of and about academia and 
research while simultaneously recognising these as sites of struggle. 
Questions have been raised in the literature about the continued relevance of Bourdieu's 
analysis in today's changing higher education context which seems to have much more 
fluid boundaries, less traditionally hierarchical structures, and more varied career 
trajectories (Marginson, 2008; Naidoo, 2004). Bourdieu's pre-globalization studies were 
`developed in the context of a 'social compact' that evolved between higher education, 
the state and society over the last century and that led to the insulation of universities 
from direct market pressures (Slaughter & Leslie, 1997; Marginson & Considine, 
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2000)' (Naidoo, 2004). There have been rapid changes to this social 'compact' (many of 
which were explored in chapter three). Even in pure mathematics, Bourdieu's example 
of the most closed and autonomous field, positioned at the top of the traditional 
hierarchy of disciplines, researchers have increasingly had to argue for the impact or 
potential for impact of their work, both for the RAE/REF and for research council 
funding (see the report on funding for the mathematical sciences in EPSRC, 2011). 
Since changes in the UK reflect broader trends found in a number of other countries this 
raises questions about the continuing value of the idea of field to explore power in 
academia/research. It may be better suited to a world which has vanished where 
disciplinary boundaries were clearer and the range of academic roles was reduced and 
more clearly demarcated to different groups, or in Bourdieu's language, where fields 
were more autonomous, and internal hierarchies and relations between fields were 
perhaps more static. Rajani Naidoo has suggested that `Bourdieu's methodological 
strategies cannot be easily applied to contexts characterized by social conflict and 
change' (Naidoo, 2004, p. 467) although she has worked to do so. 
An additional question raised by this study is the continued difficulty in working with 
the concept of a field in an empirical setting. There is a lack of clarity in Bourdieu's 
theoretical language particularly as it comes to be operationalised or linked to an 
empirical site. Bourdieu's use of the idea of a field evolved through a number of 
different publications (Warde, 2004). Throughout this study it has been a major 
challenge to operationalise the idea of a field onto the different communities and groups 
in higher education involved with mathematics education. For example, teaching and 
research in mathematics education in universities might be seen either as two different 
fields or as one field with competing hierarchies of value; the increased role of 
managers in universities could be taken to constitute a new field or seen as the 
emergence of a different form of capital within existing fields. 
I have argued above that what has been valuable in this study has been moving away 
from an attempt to identify particular fields or to say whether or not groups within 
academia constitute fields. Instead my approach has been to ask and explore the 
question: in what ways is mathematics education research like or not like a field, rather 
than in identifying it as a field or not a field. And this question can be asked of areas 
which are in flux as well as those which are unchanging, and of any area of social life, 
not just those which have developed closure, autonomy and control over resources. 
2 1 1 
My initial attempts to identify those who are part of a field of mathematics education 
research raised a number of questions: the boundaries of a field are much more nebulous 
than the use of fields in Bourdieu's work leads us to expect, and the attempt to 
demarcate boundaries in fact means stepping into the struggles of the field and risks 
reinforcing or challenging existing contingent hierarchies of capital. In chapter eight I 
discussed the implications of this concern for the network analysis, pointing out the 
difficulties in identifying the network of individuals created from publication data with 
the members of the field of mathematics education. Following the elaboration of the use 
of the concept of field in this chapter, this discussion can be taken a little further. It is 
perhaps better to see the group of individuals who are part of the network analysis 
dataset as those who might have particular grounds on which to orient themselves 
towards mathematics education research as a field. These grounds for claiming 
membership are their publications in mathematics education research journals, and so 
the network analysis here can be criticised for reinforcing the value of mathematics 
education research specific publications as capital, as well as reinforcing the value of 
publications in general as capital in the research field. Bourdieu deliberately avoided 
specifying the boundaries or indeed the hierarchies of capital within fields on the 
grounds that to do so was to reinforce them. The reinforcement in this study is an 
inevitable result of the need to specify a dataset for the network analysis, and of the 
focus on publications. I have tried to reduce the effects of this implicit promotion of the 
value of publication by opening up questions of belonging and distance in the analysis 
in chapter ten, but despite this, this promotion of the importance of publication remains 
a real concern from a Bourdieusian perspective. 
Asking whether an individual is part of a field of mathematics education research has 
been less helpful than seeing the 'field' of mathematics education research as one of a 
number of possible ways in which individuals can orient their actions, and in which 
others can interpret their actions, and as an area of social life within which individuals 
might feel more or less at ease and at home. The language of fields and capital provides 
the theoretical backdrop against which the analysis of the interview data in chapters 
seven and ten takes place. In particular, in the discussion of interviewees' sense of 
belonging or distance in chapter ten, individuals are understood to be always operating 
in multiple fields, and I explore the extent to which they orient themselves and their 
work towards mathematics education research within the interview. Looking at research 
areas using the idea of fields and capital draws attention, and helps make sense of, 
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differences between the institutional positions of teachers and education researchers and 
those of other professional fields such as medicine or psychology. It also points towards 
the potentially powerful institutional position of mathematics education researchers and 
teacher educators. 
What is a constant, for Bourdieu, despite the difficulties in operationalising some of his 
concepts, is that the field is a site of struggle over different forms of capital. Taking my 
position in line with Bourdieu's understanding of practices as operating always on two 
levels, in a 'twofold reality' (chapter four), and seeing research papers as capital have 
been central to this study. There is a danger, when providing an account in terms of 
struggle, legitimation and power, that the validity and authenticity of debates within the 
logic of the field can be overlooked, for example in accounts of struggles over 
competing demands for professional experience and research training as entry 
conditions for the field. Taking the 'content' of the field of mathematics education 
research and the interests and aims of researchers seriously drove the exploration of 
mathematics education research in chapter five and the interview analysis in chapters 
seven and ten. Equally, there is a danger, when following accounts within the logic of 
the field, that matters of power and struggle are lost sight of. For example, in exploring 
accounts of the history of the field of mathematics education research and the roles of 
the 'parent' disciplines we can hear these accounts as valid historical accounts without 
seeing the 'symbolic violence' done to other positions and histories made invisible in 
these accounts. Symbolic violence is described by Wacqant as 'the subtle imposition of 
systems of meaning that legitimize and thus solidify structures of inequality' (Wacqant, 
2007). The account of the context of research publication in UK universities given in 
chapter three, and used as the background for the interpretation of the interview data in 
chapters seven and ten, set out the complex economy of academic publishing, which 
was then developed in chapter five in relation to education research. 
The value of holding both accounts of Bourdieu's 'twofold reality' present at the same 
time (rather than just taking different approaches at different points) becomes clearest, 
however, when beginning to address the implications of the study for mathematics 
education research, as I have done in section 12.2 above. By bringing together these two 
accounts I have begun to suggest possible ways forward which are informed by the 
history and present concerns of the field, but which are also sensitive to the possible 
exclusionary effects of strategies which might increase the influence of mathematics 
education research. 
213 
Finally, Bourdieu's language continues to be useful because it begins to point to a 
possible way forward, and a vision for the future of the field which is more autonomous 
and has a greater degree of influence on policy and practice, while at the same time 
providing grounds on which to argue for the importance of having such an autonomous 
and more influential field. Bourdieu described himself as 'a resolute, stubborn. 
absolutist advocate of scientific autonomy' (Bourdieu and Wacquant, 1992). He 
advocated the autonomy of the 'intellectual field', arguing that sociologists should 
actively work for the autonomy of their field. His argument was that reason and 
rationality are valuable but that their emergence as tools for understanding the world 
and how to act in it have a social history and their continued exercise needs to be fought 
for: 
`Every project for the development of the human spirit which, forgetting the 
historical grounding of reason, depends on the sole force of reason and 
rational discourse to advance the causes of reason, and which does not 
appeal to political struggle aimed at endowing reason and freedom with the 
properly political instruments which are the recondition for their realisation 
in history, remains prisoner of the scholastic illusion' (Bourdieu, 1998b, pp. 
139-40). 
In particular he argued that reason and rationality require the condition of autonomous 
academic fields for their existence. Conversely, it is the shared agreement about the 
rules of the game of the field, policed by all its members, the insulation from other 
criteria of value provided by the relative insularity of the field, (i.e. it is the field itself) 
which creates, in theory, the conditions for members of the field to pursue questions 
following reason and rational argument as the basis for this game. Through this 
mechanism, the value of a field and the larger group is that it acts as a check on power. 
It is the mechanisms of check, control and struggle and the imposition by the group of 
rules and norms within a field, where these are based on reason and rational argument, 
which acts as a check on the power of individuals and groups. 
Claiming a special position for research raises concerns about power and elitism, linked 
with influential criticisms of the role academic knowledge has played in the past in 
domination and the promotion of white male middle-class western values as the norm 
(such as Foucault, 1982; Foucault, 1994; Said, 1978), as discussed in the previous 
chapter. These concerns are not recent; concerns about the role scientists and 
intellectuals played in the world wars led to strong arguments in favour of 'value-free' 
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science. Kurzman and Owens, in their The Sociology of Intellectuals', discuss the 
tensions: 
`Intellectuals often exhibit a tension between elitism and egalitarianism. On 
an ideological plane, this tension may take the form of arguments against 
human domination that aspire to discursive domination. In the political plane, 
the tension may mean gaining and using power in order to erase (other 
people's) power. Hostile observers dismiss the egalitarian element in view of 
the elitist element; sympathetic observers downplay the elitist in favor of the 
egalitarian, or argue-as Bourdieu has-that intellectuals' self-interest may 
even further egalitarian goals.' (Kurzman and Owens, 2002, p.81) 
This tension can lead to a reluctance to take a position or argue for particular policies or 
practices, where failing to take a position in fact supports the status quo. An increase in 
influence or authority for mathematics education research would need to be struggled 
for and this is perhaps something that not all mathematics education researchers have 
felt comfortable with, since it seems to claim some special status for the products of 
research, or a special position of privileged knowledge for researchers. 
It is possible for, individual researchers and research projects to have an 'impact' on 
policy and practice without the field as a whole being influential, but this may mean 
nothing more than research acting as a tool to political interests by being picked up to 
support policy choices. Where this is the case, individuals may become influential but 
without the checks and balances provided by a strong academic field, based in the game 
of reasoned argument, as described above. Hence, the mechanisms of a Bourdieusian 
field provide a check on the use of the power or authority which it is argued here is 
worth defending for the 'intellectual field'. It is this field structure and the mechanisms 
within it which potentially allow academia its special position to contribute to important 
public questions, such as how to educate and to what ends, and which provide the 
grounds for its special legitimacy to speak on the subject. This legitimacy does not 
imply a role for the university or research as the only voice, or as the final arbiter in 
debates but as having a particular and important contribution to make, again, because of 
the role of reasoning in the agreed 'games' of the intellectual field. 
A somewhat similar argument was made by David Bridges in defending the place of the 
parent disciplines in education research. He argues that the disciplines provide a 
disciplined or rule based form of enquiry, without which education research loses its 
`special claim' on 'our attention and our belief (Bridges, 2006a). The idea of rational 
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argument or reason as common grounds for research fields, or as a foundation on which 
claims to knowledge might be based is not new, but Bourdieu's conceptualisation of 
higher education provides a theorisation of the mechanisms by which the special game 
of the research field, reasoned enquiry, can be protected by the workings of the field, 
from external influence and internal manipulation. 
These are grounds on which education research or mathematics education research 
within higher education could also claim a special position from which to contribute to 
public debates about education and mathematics education. I argue that it is possible to 
create conditions within the academy, which, however incomplete or imperfect, do 
better than any alternative at creating the conditions for reason to mediate debate. 
One of the ways in which mathematics education researchers as a group might move 
towards creating the conditions for a field, without sacrificing diversity, could be in 
creating shared understanding and setting up entry conditions which do not exclude on 
the grounds of theory, method, goals or approach to education research. This study has 
demonstrated the potential value of something that mathematics education researchers 
could share as a group: an awareness of the broader context within which they are 
working, in all its complexity, of the structure of the field and of how it might be 
changed to achieve particular shared visions (whatever those may be). This then might 
provide a common ground, and something which newer researchers could be initiated 
into, without requiring researchers to undertake the impossible task of engaging with all 
of the daunting number of different approaches. It may be that shared ideals for the 
research community could be articulated by considering mathematics education 
research's place within broader institutional and political structures and the pressures 
these structures exert to push mathematics education in particular ways. This would 
involve researchers having an awareness of the structure of the field, or an 
understanding of how things are and how they came to be like that: in particular 
connecting this with the broader context of the higher education sector on the one hand, 
and with the motivations, goals, contexts, situated practices and meaning making of 
individual researchers on the other. Many individual researchers and groups of 
researchers within mathematics education are already aware of these sorts of pressures 
but in thinking about the forms of training or support which new academics need in 
order to research in mathematics education research this might be broadened out to a 
wider understanding of the academy and the economy of research, and of the history 
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and causes of the diversity of approaches to mathematics education in the UK and 
beyond. 
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Chapter 13. 	 Conclusion 
In this final chapter I reflect on the implications of the study and the ways in which my 
choice of approach and theoretical tools, and my focus on mathematics education 
research and publication, have shaped the outcomes of the study. I discuss some of the 
limitations of the study and suggest future areas for research which have arisen from the 
results and discussion. 
13.1 Reflections on the study: limitations and implications 
The original contribution of this research study began with the creation of an account of 
contemporary mathematics education research and researchers in the UK (in chapter 
five). This account was situated within an understanding of higher education research in 
the UK as being dominated by cultures of audit and accountability, with publication at 
the centre as a key site where researchers are held accountable to the state (as explored 
in chapter three). Bourdieu's concepts of field and capital (detailed in chapter two) 
allowed me to link, in a single, theoretically coherent account: existing studies of 
individuals' experiences of academic publishing in the UK; descriptions of the current 
state of mathematics education and education research; and broader macro-level 
accounts of political and institutional change across the sector. 
Empirically, I examined this research world at two different points of entry: at a micro-
level of individual experience through interviews with academics carrying out research 
related to mathematics education, and, through the network analysis of collaboration 
patterns in publication, trying to link the micro-level to the meso-level of structures 
within the field or network of mathematics education researchers. Combined with the 
account of the field constructed in chapter five, the interviews and network analysis 
provided three different ways of approaching the problem of understanding the current 
state and possibilities of mathematics education research in a sociologically informed 
and empirically grounded way. However, connecting the results and insights from these 
different parts of the study was a challenge. 
The account of mathematics education produced in chapter five provided the 
construction of the empirical field (Dowling and Brown, 2010) within which the 
analysis of interviews took place, and these two parts of the study developed iteratively 
with each being used to inform and challenge the other. To a much lesser extent this 
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was also the case in the social network analysis, where the account of mathematics 
education research guided the sorts of questions asked of the network data. 
There are few studies which have attempted to connect whole-network approaches with 
qualitative data (Edwards, 2010) (as discussed in chapter eight). The ways in which the 
network analysis and interview data were brought together in chapter ten demonstrates 
how interview analysis might complement whole-network analysis by putting stories 
and real lives to the patterns observed in the network analysis, and contributing to the 
ongoing process of understanding the significance of the network analysis results. For 
example, similar network positions were seen to have very different meaning for those 
involved and to have come about in very different ways. Consequently interview data is 
potentially of considerable value to the field of quantitative network analysis in the 
ways in which it can challenge and extend the theoretical models of networks and the 
interpretations of quantitative results. At present these are rarely tested against actual 
examples and explorations of experience, although claims are often made about these. 
The reverse process, of the network analysis contributing to the interview analysis, did 
not prove as valuable in this study as was initially hoped. Although the ways of thinking 
which the use of network analysis promoted were used to direct some of the focus of the 
interviews, this choice of focus could have been justified in a number of other ways, and 
the results of the network analysis were of limited value in informing, extending or 
challenging the interview analysis directly. This may in part be a consequence of the 
relatively recent development of quantitative social network analysis, or relational 
analysis, in comparison with statistical quantitative analysis. The technical difficulty 
and early stage in the development of standard models of real-world network behaviour 
makes the sort of exploratory approach employed here challenging. It is not surprising 
then that much of the existing work in quantitative network analysis is directed at 
developing the tools and although it often takes real-world problems as a context, in fact, 
it largely has an audience of other network analysts, rather than being applied 
productively to problems within other research areas. This study has consequently made 
a useful contribution to that endeavour, as I have begun to bridge some of the gap 
between the tools and their application, for example, through my discussion of the 
issues around employing robustness and the size of the giant component to explore 
collaboration networks in chapter nine (section 9.3). Also I have contributed to 
identifying future areas for development by demonstrating some of the current 
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limitations which make particular tools less useful in addressing real-world research 
problems, as discussed in chapter eight (section 8.5.2). 
The challenges of using quantitative network analysis in a way which moves beyond 
comparisons of network statistics between datasets (a criticism of the existing network 
analysis literature I developed in chapter eight), and towards creating results which have 
significance in trying to understand human activity as networked and relational, have, 
however, meant that the network analysis has had a limited value in addressing the 
initial concerns of this study directly. So although the study has led to useful insights for 
quantitative network analysis research, the analysis and results in chapter nine have not 
been used directly to inform the discussion of mathematics education research as a field 
in this chapter. 
I will continue now with some more specific reflections on limitations within the study. 
13.1.1 Scope of the empirical study and sampling issues 
This study was based on data gathered from mathematics education researchers and as 
such the conclusions and claims are being made about the mathematics education 
research field. However, it proved difficult in the analysis to identify anything that was 
obviously specific to mathematics education in the ways of accounting for publishing 
practices discussed in chapter seven, or in the analysis of patterns of publication and 
collaborations in chapter nine, or the discussion of feeling connected or disconnected 
from the community of mathematics education researchers in chapter ten. This raises 
the question as to how specific the results are to mathematics education research. It is 
possible that some of the results may apply to education research more generally, or 
even in some cases to other practice-based areas of research, although claims cannot be 
made more generally from this data alone. Further study would be necessary to identify 
the extent to which these results might hold for education research in general. Certainly 
the absence of explicit discussion of mathematics education in much of the data is not 
positive evidence for the possible generalisability of this result. As discussed in chapter 
five the mathematics education research community has a number of distinctive features 
and cannot be taken straightforwardly as representative of the education research 
community. 
Bourdieu's analysis of fields has been criticised on the grounds that he ignored the 
substantive content of fields (Maton, 2000; Naidoo, 2004). I also did not consider the 
content of the field, although I have explored the discussions within the field about 
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methods, theoretical perspectives, goals and future directions for mathematics education 
in chapter five. While I aimed to step into the 'game' of the field at this level of detail, I 
did not explore the content of research and research papers. 
I have also chosen to focus on journal publication in this study, to the exclusion of other 
forms of publication such as books, writing aimed at professional groups, reports and 
the wider range of publication which academics undertake. My justification for this is in 
my primary empirical focus on the research field and the implication of changes for the 
role of publication within this field. However, there is a wide range of publication 
undertaken by mathematics education research academics and, as discussed in chapter 
five, different institutions and individuals may orient themselves in other ways than 
towards traditional academic research. Within education research the most obvious 
example of this is in publishing for education practitioners and student teachers. It 
would make a valuable further exploration of the work of mathematics education 
researchers to apply the methods and approach of this study to this wider range of 
publication. 
Although, gender, class and ethnicity have all been seen to be relevant in understanding 
academics' experiences of working and developing careers in academia, and to 
understanding inequity there (such as David and Woodward, 1997; Harley, 2003; Hey, 
2004; Reay, 2004a), they have not featured in the analysis in this study. There are 
several reasons for the lack of prominence of these categories. With such a small group 
of interviewees any such comparison would be highly speculative. The interviewees 
were selected by approaching all academics working in the same university in order to 
provide a range of different institutional positions. However this meant that the diversity 
within mathematics education research as a whole was not represented. The participant 
group was white and British and this has meant that the possibility of exploring 
ethnicity was lost: there was a normalisation of whiteness in the experiences of 
interviewees and consequently ethnicity was not visible. Education research is less 
ethnically diverse than other areas of research (Lawn and Furlong, 2007) and an 
exploration of the experiences of those from non-white ethnic groups would be a 
valuable addition to the field but would require the deliberate selection of participants 
for this purpose. 
The interview data was considered in terms of gender, and although some of the data 
seemed to support patterns discussed in other studies, this did not lead to any new 
analytic themes relating to publication and so gender has not been used in the 
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presentation of the analysis here. Several interviewees made sense of their own 
experiences by framing these in terms of class, although none discussed gender in this 
way. Another limitation of the sample is the lack of contract researchers. This is an 
increasingly common role in education and mathematics education research and the 
experiences of these researchers are often overlooked, as are the potential effects on the 
field of this changing constituency of researchers. An extension of the current interview 
study to include researchers in these roles would make an important further study which 
would allow exploration of these questions. 
In the network analysis it was not possible to gather data on personal characteristics as 
the data derived from online journal sites. Gender data was added manually but 
exploratory analysis with this variable did not yield any obvious patterns or differences 
which merited further investigation. Although this could be reported as a negative result 
(evidence for no gender differences in the measures explored) this tentative exploratory 
analysis would need further work in order to make the claim that the methods were 
robust enough to create the expectation that gender differences would be found, if they 
existed. 
A final issue with the scope of the study is that I have moved back and forth between a 
focus on England and on the UK, depending on the available information. In chapter 
five the statistics and research literature available had a mixture of UK and English 
focuses and so it has not been possible to look at just one consistently. The interviews 
took place in England but the network analysis data covered academics working across 
the UK. There are differences in the education and higher education systems between 
countries within the UK. Issues of distance may mean that academics in Scotland and 
Northern Ireland are perhaps less likely to engage with the broader UK community, in 
particular through conferences. This factor of distance is also relevant within England 
where there is a north/south or south-east/other divide. BSRLM, for example, ostensibly 
covers all of the UK but in practice its conferences are held in England. Given the small 
size of the Welsh and Northern Irish groups they may see themselves as part of a UK 
community although other options of alignment are possible (such as the North Sea 
group in Scotland, and towards researchers in the Republic of Ireland for Northern Irish 
academics). Consequently I have made claims at times about mathematics education 
research in the UK which fail to consider the complex relations within this of the Welsh, 
Scottish and Northern Irish academics to their England-based counterparts. 
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13.1.2 Effects of the approach 
In my initial posing of the research problem and the rationale for the study I specified a 
focus on mathematics education research, on publication, and the choice of Bourdieu's 
conceptual tools for use in conceptualising the context and interrogating the place of 
publication both as a form of capital, and a means by which the field develops (part of 
the game of the field). I have explained the reasons for these choices in chapters one and 
four, and argued for the continued value of Bourdieu's ideas above. I will now reflect 
briefly on the effects of my approach, and on the ways in which the outcomes of the 
study itself raise questions about these initial choices. 
A consequence of starting with questions about mathematics education research was 
that I assumed that the division this represents is a useful way to organise the education 
research world, and consequently my study reinforces its legitimacy. It seems useful to 
briefly step outside that focus on mathematics education research and to question 
whether there are different groupings in education research or within mathematics 
education with more potential to form a field, and consequently to act in more 
influential and coherent ways on education policy and practice. As an example, feminist 
groups, or those working for social justice from particular theoretical frameworks, can 
be seen as attempts to create communities which stretch across the traditional 
organisational structures of the university. In a time of change in higher education in the 
UK, but also of cuts, there is potential and danger in interdisciplinary work. In one way 
the strategy works with the potential for cross-disciplinary work opened up by the 
current focus on problem-oriented research, targeted at users, and with high 'impact', 
while at the same time the entrenchment of subjects protecting increasingly limited 
resources, exacerbated by the effects of the RAE/REF, (Tapper, 2007) makes this more 
difficult. One of the strengths of starting with mathematics education research in asking 
about creating space to work more powerfully for change in education is that 
institutional space and resources already exist for it, which means that there are some of 
the conditions for a field already in place. 
The initial focus on publication, which was originally partly a practical decision in order 
to narrow the scope of the project, has become a much more central part of the study, as 
is evident in the discussion of the implications for publication in education research and 
beyond in the previous chapter. Had I begun with an exploration of the organisation and 
role of publication in academic work, rather than with journal publication as a means to 
explore something else, I might have explored other forms of publication, such as books 
223 
and professional journals. Equally, by focusing on journals I have presupposed that this 
form of publication is the appropriate means to achieve the various ends attributed to 
publication. As the interview results led me to question the role of journal publication in 
research this opened up questions about alternative means. The ends which journal 
publication might be seen as contributing towards, such as communication, peer-review 
and opening research up to criticism, may be better achieved in other ways, for example, 
through conferences or more informal online publication which could take very 
different forms. 
Using Bourdieu's language to focus on mathematics education research in the UK has 
been valuable in allowing me to develop an understanding of the current position in 
terms of power and influence, but it has also led me to see possible solutions in terms of 
fields too. If we were to start from the question of how mathematics education research 
might become more influential it is reasonable to ask whether fields and capital are the 
most useful concepts for doing this. It may be that focusing on the aspects of 
mathematics education research which the language of fields suggests removes attention 
from other ways in which mathematics education researchers, either as a whole or in 
groups or individually, might seek to contribute more or differently to mathematics 
education policy and practice. There are clearly many ways in which this might be 
achieved. I have, however, argued above for the safeguards which field structures along 
with the game of reasoned argument may impose on the exercise of power. I would also 
argue that there is a danger in focusing exclusively on individual responses in that it 
plays into the individualising tendencies of neoliberalism and audit (Beck and Beck-
Gernsheim, 2001; Shore and Wright, 2000) while also underestimating the strength and 
nature of the effects of neoliberal change on the capacity for individual resistance 
through critical work (Davies, 2005). A focus on individual responses also means that, 
in resisting, individuals may damage their careers and risk personal experiences of 
disconnection or contradiction between their goals and values, and those embedded in 
the institutions and organisations of which they are a part (Clegg, 2008; Sikes, 2006). 
The alternative response is to ask what academics can do together to change the 'game' 
so that the choice does not have to be made between success, and personal goals and 
values. The possible courses of action set out at the end of chapter eleven for changing 
the 'game' of publication are an example of this. 
It has been suggested that by approaching research with an explicit point of view, such 
as my position on the influence of neoliberal trends in academia, one may not have the 
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capacity or the possibility (through research processes) for surprise. Margaret Wetherell 
has explored this important criticism as it relates to discourse research carried out from 
a 'critical' perspective (Wetherell, 2001). I would argue that this criticism distorts the 
idea of taking a position to that of assuming that what is to be found is already known, 
but the criticism still has some sting in it and a series of checks and balances are needed. 
Assumptions are needed in order to ask questions and to move forward with research 
but they do not have to mean that the outcome is fixed. They do however affect the 
range of things which can be seen: they dictate what (and perhaps in what ways) we can 
be surprised about and what we are not investigating or questioning. I would argue that 
this is the same in any research, whereas in research that comes within a broadly critical 
tradition the attempt is made to make this more explicit. 
13.1.3 Implications of the study 
Some of the possible implications of this study for mathematics education research, 
education research, and for the role of publication in academic research have already 
been explored in chapters eleven and twelve, as have some possibilities for future 
research. 
In developing the implications of the study for journal publication and its role and 
relationship to research in chapter eleven, I argued that in order to resist the multiple 
pressures exerted on the form, quantity and organisation of publication from outside, it 
is necessary for academics to explore and articulate models for the role of publication in 
research which are worth working towards or defending. The interview analysis pointed 
towards a lack of positive narratives of the purpose or value of publication, and to this 
being more problematic for those researchers working outside disciplinary traditions. In 
considering the possible implications of this for education research I argued that the 
lack of an explicit vision, from within the research world, of how publication could best 
work to support the aims of the research fields, is potentially problematic. It is 
problematic because it makes it harder to understand the effects of external pressures, 
such as those created by the private ownership of journals, or the existence of audit 
systems, on publication in the field. 
This conclusion pointed to two areas where further research and work is needed. Firstly 
empirical study is needed to understand the ways in which journal publication affects 
the development of research and ideas within a research area. Possible future research 
questions might focus on testing accepted ideas about the role of publication, for 
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example, by asking to what extent and in what ways journal publication facilitates 
communication and the spread of ideas within a field. This might be compared with 
other means of communication, such as conferences and more informal communication. 
Secondly, a wider more abstract discussion is needed about possible future systems of 
publication, rather than an unquestioning defence of the forms of publication of the past. 
It may be that formal journal publication is not the only or the best way in which to 
achieve some of the goals it is said to serve. Neoliberal changes to higher education, 
such as managerialism and audit cultures, pose a threat to the idea of the public 
university and resistance to this needs to take the form of debate about alternative 
visions of the university and its role in society (Apple, 2005; Barnett, 2011). Publication 
can be seen as one element of this, and the same argument applies. Academics, working 
collectively, may have more power to shape the forms and systems of academic 
publication than they realise. 
For mathematics education researchers and education researchers more generally, this 
study has suggested an alternative route towards managing diversity, and a way to 
increase its potential to influence policy and practice through research. Education 
research needs to have influence in order to work successfully towards aims such as 
promoting social justice in education. However, there is no reason why a more powerful 
or influential mathematics research field would work towards social justice aims unless 
the individuals and groups within it were motivated to do so. And so this represents a 
necessary but far from a sufficient condition for the fulfilment of this goal. This is ever 
more pressing as there is continued evidence for the lack of influence of education 
research on policy. One recent example of this lack of influence comes from the 
makeup of the committee for the 'Review of teachers' standards' reporting in December 
2011 (DFE, 2011a; DFE, 2011b). This committee had fifteen members but only one 
university academic, a philosopher from Buckingham University. Education academics 
were positioned as users of the new standards in their roles as providers of ITT and 
were consulted under these terms: education researchers did not have a direct voice. 
I argued that the shared understanding and common ground which seems to be lacking 
in mathematics education research might be achieved through an understanding of the 
broader context within which research in education is carried out, of the history and 
structure of the field and how its diversity of approaches has come about. This is 
suggested as an alternative to either the aim to reach some minimum agreement about 
theories, approaches or goals, or to the aim of a minimum level of familiarity with the 
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myriad approaches, methods and theories. The long-standing nature of debates within 
mathematics education research about goals, theory and methods, discussed in chapter 
one and again in chapter five, illustrate the difficulty of the former aim. The current 
ESRC postdoctoral training guidelines (ESRC, 2009) take something like the latter aim 
in asking the newly established 'doctoral training centres' to provide a shared minimum 
standard of knowledge of different methodological and disciplinary approaches, 
including both quantitative and qualitative methods, for all PhD students in the social 
sciences. The stated aims are to raise standards, increase research capacity in education 
and other areas, and to promote interdisciplinary work and coherence across the country. 
For a practice-based area like education the diversity and the breadth of contributing 
research areas makes this shared minimum knowledge difficult to achieve, and, in 
practice, the treatment may be very superficial and fail to create the understanding of 
different approaches and methods which is explicitly aimed at. However, these same 
training programmes could be used to create the shared understanding of the field 
discussed above and the historical, social or political context of research. Currently, 
where this is addressed in research training it is more likely to be done instrumentally, 
such as in understanding how to gain publicity for research by managing the media. 
Since most new research academics working in education now study for a PhD, even if 
this is simultaneous with lecturing, there is an opportunity, through core research 
training and 'subject-specific' research training to develop new ways in which to 
promote understanding of the field from within. In talking about the diversity of types 
of research in education from practitioner research, through applied research to more 
disciplinary-based 'pure' education research, Andrew Pollard has argued that: 
`Whilst some of the best educational research bridges these traditions and 
circumstances, tensions between them may also be seen as limiting 
progress within the field. New ways of recognising, distinguishing and 
affirming the value of complementary forms of research and enquiry are 
needed...' (Pollard, 2005, p.12) 
The means to achieve this recommended in this thesis might complement the capacity 
building approaches of the Teaching and Learning Research Programme (led by Pollard 
and ending in 2009), of BERA and other organisations, while taking advantage of 
opportunities created by the new doctoral training requirements and the increased 
likelihood of education researchers working towards PhDs. 
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I have argued that in the past mathematics education research in particular has benefited 
from a protected place in higher education institutions as a result of the need for teacher 
education. However, changes in government policy which have taken place since the 
Conservative and Liberal Democrat coalition came to power in May 2010, have begun 
to pose a serious challenge to this. Existing trends changing the balance of private and 
public involvement in higher education and in reduced and altered patterns of funding 
for teaching and research have accelerated. The teaching changes have received most 
public attention, with funding for university teaching drastically cut. In teacher 
education, there has been a significant policy move towards more school-based training, 
shortened periods of time in universities for training teachers and the expansion of the 
`Teach First' programme. For mathematics education and other subject-based areas of 
study this reduces further the existing institutional space for research, and the potential 
influence of research in schools through teacher education. In this environment it is 
even more pressing for mathematics education researchers in the UK to find ways in 
which to work collectively to develop a stronger voice with which to promote and 
defend the role of research in understanding and improving policy, practice and 
outcomes in mathematics education. 
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Appendix A: Interview schedule for main interviews 
Background information 
i. What is your position here and type of contract? 
(research assistant/tutor/lecturer/professor) (part/full time and 
temporary/permanent) 
ii. How long have you been working here? 
iii. What is your official ratio of time to be spent on teaching/ research/ 
administration/ management? 
iv. How does your time divide up in practice? 
v. What courses are you involved in teaching? 
Intro: I want to start by talking about how you got involved in mathematics education 
research, and the ways in which you relate to the wider mathematics education 
community 
1. Could you tell me the story of how you came to take this career route? 
How did you get involved in MER/university MER/academia? 
What about your particular area(s) of research interest — how did you come to 
focus on them? 
2. To what extent is research a priority in your professional life? 
3. What motivates you to do research? 
What role do you see your publications as having in this? 
4a. Which groups, disciplines or communities do you identify with which relate to your 
research? 
Probe: mathematics education/ discipline based/ theoretical perspective based/ 
methodology based/ goal-based/ institution-based 
Prompts - What professional organisations do you belong to? 
What seminars/conferences do you attend? 
What journals do you read? 
Who do you talk to about your research informally — within your 
department/institution and at other institutions? 
Do you see yourself as being part of a community of maths education 
researchers? 
4b. How strongly do you feel affiliated to that group(s)? 
4c. How would you describe your position within that group? 
Central? Peripheral? Established? New-comer? Well-known? Influential? 
Use this question to explore perceptions of the structure of field. 
Do you feel you're in a position to influence the direction maths ed research 
develops in? Nationally/Internationally/Is that a position you aspire to be in? 
5. MER is often described as very diverse and varied or equally as fragmented and 
lacking communication. How does this fit with your experience of the field? 
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What are your experiences of MER as fragmented? 
What factions or fragments do you see or experience? Probe at different levels —
institutional, UK field, international... 
Do you feel you have experienced/benefited from collegiality in the field? 
How does it compare to your experiences of other research fields (where 
applicable and based on other groups identified in question 4 above)? 
Moving on to talk about publications and academic writing in general 
6. What audiences do you aim to reach with your publications? 
What about to teachers, headteachers, policy makers, other areas of academic 
research (apart from MER)? 
Where do you aim to present work in order to do this? 
7. Do you feel there are pressures imposed on you or rather do you feel free in regard to 
the types of publication, the places you publish? 
Probe: sense of institutional priorities and pressures or expectations with respect 
to research (type, amount, funding sources) and publication and in terms of 
making links outside institution (collaborations). 
Types of publication (papers, articles, reports, books, reviews...) and different 
audiences. 
What about the amount you publish - do you feel there are pressures imposed on 
you or rather do you feel free in this regard? 
I want to move on to talking about this particular project [PROJECT NAME]. My idea 
is to use a discussion of the process of producing this paper to explore the context of its 
production. I'm particularly interested in the choices you (and your collaborators) made 
about where and what to publish. 
Particular project — collaborative focus 
8. Tell me about this particular project — how did it come about? 
Why did you choose to become involved? What interested you about the project? 
What previous connections did you have with the others involved? 
Why did you think this was something which was important/useful/interesting to 
do? 
Paper(s) 
9. How was the writing planned and organised between the different people involved? 
Did you have a plan for publishing around this project as it progressed? 
How were differences of approach to... dealt with? 
Where appropriate — ask about particular theoretical stance brought up in paper. Ask 
about differences in approach (including theoretical) between collaborators and how 
that was dealt with in practice. 
10. How did this particular paper come about (distinguish other papers from same 
project/ collaboration/ aims in writing)? [focus on first authored paper where possible] 
Why was this journal chosen? 
How did you approach writing about the project? 
11. What sort of audience(s) did you have in mind when you wrote it? 
How does it fit with the readership of this journal? 
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What sort of work do you/did you have to do to make your research reach this 
audience/fit this journal's requirements or expectations? Can you show me some 
examples of this in the paper? 
What did you think the editor and reviewers would be looking for? 
Collaboration question 
Journals — use a list of some maths education journals as a prompt [journals 
published to by the interviewee plus those focused on in network analysis] 
12. Do you think this paper could have been published in this journal? [select 
comparison based on different audience or status?] 
Why/why not? What changes would be necessary to make it acceptable? [more 
detailed questioning on particular aspects of paper?] 
How sympathetic do you feel the audience/editors of this journal would be to the 
context/constraints/aims/methods/questions/theoretical perspective of your 
research? [bit closed as a question...?] 
How would you go about justifying your research questions/methods/approach 
to this audience? 
Are there journals you follow which you would be unlikely to submit a paper to? 
Which journals? (Probe reasons — contrast journals) 
Standards/Quality/Value 
14. What do you look for when you are reading a paper — how do you decide if it's 
worth reading? 
15. What sort of papers do you think are judged as valuable by the MER community? 
Perhaps valuable because they are considered important or interesting 
16. What standards would you like your work to be judged by/do you use to judge your 
own work? 
Follow up - questions relating to particular ways of establishing quality, e.g.: 
Ethical dimension/ direct application/ indirect application/ contribution to 
knowledge/ capacity building etc. 
How was the interview? Anything to add? 
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Appendix B: Details of the journal selection 
In order to identify journals to include in the analysis I tried to compile a list of 
mathematics education specific journals published to by UK-based academics. Initially, 
the RAE returns from 20081 were searched for all publications relating to mathematics 
education 2 , and a list of RAE-returned academics with some substantive research 
interest in mathematics education was created. The RAE-submissions of these 
academics were combined (a maximum of four publications per person in 2008) and the 
number of publications to particular journals were calculated. A list of the most 
common journals of submissions with the number of RAE-returned publications is 
given in the table below (Table 8). The reason for extending the search beyond the 
education unit of assessment was to gain as wide coverage as possible of journals and 
people, for example, including those who through institutional organisation might be 
found in a different department or who were returned to a different unit of assessment 
(UoA) by their institution for strategic reasons. This was in line with the aim to be as 
expansive as possible with those involved in mathematics education. 
These included papers published between 2001 and 2007 as specified in the RAE 2008 submission 
requirements. 
2 The education unit of assessment was searched as well as the units of assessment for education's 
`parent' disciplines of sociology, history, philosophy and psychology No relevant publications were 
found in either the history or philosophy units of assessment 
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Journal No. 	 of 
entries 
Educational Studies in Mathematics 42 
24 
Research in Mathematics Education 15 
Teaching Mathematics and its Applications 12 
Journal for Research in Mathematics Education 9 
International Journal of Computers for Mathematical Learning 8 
7 
For the Learning of Mathematics 7 
International Journal for Technology in Mathematics Education 7 
Proceedings of the Conference of the International Group for the Psychology 
of Mathematics Education (PME) 
7  
6 
International Journal of Mathematical Education in Science and Technology 6 
6 
5 
5 
5 
Journal of Mathematical Behavior 5 
Journal of Mathematics Teacher Education 5 
Literacy and Numeracy Studies 5 
Table 8: Journals most commonly submitted to RAE 2008 by UK-based academics publishing in 
mathematics education. Non-mathematics education specific journals are included in grey. 
Additions were made to an initial list of journals generated from RAE submissions to 
ensure that UK-based research publications which might be considered less suitable for 
RAE inclusion were included in the database (academics' university web pages were 
used to identify these) and to cover the highest-ranking international mathematics 
education journals (based on SClmago rankings3). Consequently, the proceedings of the 
conferences of the British Society for Research into Learning Mathematics (BSRLM) 
were added. This is the main research society for mathematics education in the UK, 
holding termly meetings, usually in England. The conference proceedings differ from 
those identified through the RAE data in that they are not peer-reviewed. The UK-based 
International Journal for Mathematics Teaching and Learning was also included on the 
grounds that it might be expected that UK-based academics would be slightly more 
3 Based on data for 2009 ranking retrieved on 6'h June 2011 from 
http://www.scimagoir.com/journalrank.php for education journals: rankings given here are derived from 
these to create a within mathematics education ranking 
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likely to publish here than in journals based in other countries, although it did not arise 
in the RAE returns. 
A major criterion for excluding a journal was its inclusion of another subject area, such 
as the Eurasian Journal of Mathematics, Science & Technology Education (EJMSTE), 
the International Journal of Science and Mathematics (IJSME) and Literacy and 
Numeracy Studies (LNS) all of which also publish articles which have no direct 
relevance to mathematics education. Journals were included where there is an additional 
focus as well as mathematics education but this can still be seen as a special interest 
group within mathematics education, such as the Journal of Mathematics Teacher 
Education (JMTE) and the International Journal of Computers for Mathematical 
Learning (IJCML). 
Internationally, ZDM.• The International Journal on Mathematics Education (ZDM) and 
International electronic Journal of Mathematics Education (IeJME) were added. IeJME 
was added because of its high impact factor. ZDM was added as an international 
European-based journal (a community which has traditionally included Turkish and 
Israeli researchers). The peer-reviewed proceedings of the conference of the 
International Group for the Psychology of Mathematics Education (PME) were clearly 
relevant but not included on the grounds that they were not easily available in electronic 
form. 
Although fifteen journals were initially included in the database, the 987 papers 
published in IJMEST between 2000 and 2009 were eventually excluded from the final 
networks analysed on the grounds that the disproportionately large size of its author set 
and the relatively small overlap with the other journals suggests that this might be a 
different group of authors publishing (and hence of interest but worth considering 
separately). Hence the final database included papers from fourteen journals. 
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Appendix C: Transforming journal and paper data into networks 
Stage one — creating a database of papers 
Journals were chosen to include those most published to by UK-based authors, along 
with the most well-known international English-language mathematics education 
journals. The final set included a number of general mathematics education journals and 
some more specialised journals, along with a number of UK-based journals. Fourteen 
journals were used in the final networks. Journal selection is discussed in more detail in 
appendix B. 
The content of these journals was downloaded from online sources for a ten year period 
between 2000 and 2009 (inclusive)4. Since this data came from a number of different 
sources it had to be reformatted to create a single database. At this stage, short editorials, 
book reviews, and announcements were excluded to leave only publications with some 
research content or which included substantial discussion of research (although not 
necessarily empirical). The final data set included 3286 papers in total, of which 1601 
had more than one author. 
The first database (DB-papers) included the following information for each paper: paper 
name, abstract, source journal, volume etc, first author, second author, etc., year of 
publication, and a unique paper identification number (Figure 11). This is the two-mode 
data form discussed in section 8.9.4 of chapter eight, where each paper is associated 
with a number of authors but there are no direct author-author or paper-paper 
associations. Information about the institutional affiliation of authors was available 
(within a downloadable format) for some papers but not for others and so this was not 
included in the database. 
Paper First author Second author Third author Fourth author 
1 Al A2 A3 A4 
2 A5 A3 
3 A4 A6 A2 
Figure 11: Example fragment from the database of papers 
Stage two — creating database of unique authors 
4 The Taylor and Francis database (http://www.tandfonline.com/) was used extensively to collect journal 
data after journals had been identified, as were individual journal archives ( such as the International 
Journal for Mathematics Teaching and Learning archive at 
http://www.cimt.plymouth.ac.uk/journal/default.htm) and society websites (BSRLM conference 
proceedings at littp://www.bsrlimorg.uk/in fo r malproceedings.html). (URLs correct in May 2012) 
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In the second database of unique authors, each entry included the author's name along 
with a list of their papers (by unique ID), their author position for each paper (first, 
second, third author etc), and their co-authors (see Figure 12). The main technical issue 
in generating this database was the need to clean the data to identify authors correctly. 
Two types of possible error were: (i) incorrectly identifying two different people as the 
same person, for example where they share a relatively common name, (undercounting); 
and, (ii) incorrectly listing a single author as several (representing an over-count). This 
second error can occur where the same person's name appears in different formats, for 
example, 'A.B. Jones', 'A. Jones' and 'Jones, Ann'. Avoiding the first error is more 
difficult and this was particularly an issue where full given names were not available. 
Before counting two authors with relatively common family names and only a single 
initial for the given name as a single author, additional information was sought to 
confirm this identification. This could take the form of an overlap of research topic 
between the two papers in question, or overlap in the co-authors. Failing these, other 
information was sought to confirm the identification using university web pages. The 
assumption of non-identity was made when no confirmatory evidence of identity could 
be found. This cleaning of the data was facilitated by the use of Python which is 
designed to make this sort of task easier but still involved much work by hand and 
consultation of other sources such as the full paper text, and university web-pages. 
Although a relatively mundane technical issue, the generation of an accurate list of 
unique authors is in fact very important for the validity of the collaborative networks. 
Since the data set is relatively small, and sparse (few connections per node), as most 
collaboration networks are, small differences can have a large impact. 
Author Paper title Author 
position 
Paper title Author 
position 
Paper title 
AI P, First 
A2 P I Second 
A3 P1  Third P2 Second 
A4 etc. 
Figure 12: Example fragment from the database of authors 
The first database was then updated so that the author names listed with each paper take 
their 'cleaned' unique form. This means that it was possible to tell with confidence 
when the same author has published two separate papers. 
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In principle, additional information about authors could be added to the database from 
external sources and there are techniques available to explore these in relation to the 
network structure. Here two such variables were added: gender and place of 
employment (either UK or not). Identifying authors by whether or not they work in the 
UK means that the UK mathematics education research community can be separated out 
and considered on its own, and also its relations with a wider international mathematics 
education community can be considered. A second source of variables which can be 
added to the author database is from the analysis itself. Graph measures were used to 
produce internal information about the position of nodes or authors within particular 
networks which were then used in further analysis. A simple example of this is the 
degree of the node, or the number of connections it has to other nodes. 
Stage three — constructing a network 
From these two databases different networks can be defined by limiting the lists of 
papers (e.g. selecting subsets of journals) or the list of academics (e.g. looking at UK-
based authors only). Networks can be represented either as matrices of size NxN (where 
N is the number of nodes, or authors), or as lists of linked nodes. An example is given 
below of a matrix representation of the network with N=6, i.e. with six authors, 
generated from the list of papers and authors given in Figure 11 above. This is now a 
much simpler one-mode data-set, as discussed above; there is only one type of node, 
authors, and links are between authors. 
Al A2 A3 A4 A5 A6 
Al 1 1 1 1 0 0 
A2 2 1 2 0 1 
A3 2 1 1 0 
A4 2 0 1 
A5 1 0 
A6 
Figure 13: Matrix representation of the network defined from the database of papers 
The matrix is upper-triangular because the relation we are considering is un-directed (so 
if Al is linked to A2 then A2 is necessarily linked to A1 ). A zero means that there were 
no co-authored papers, and the 2 means that authors A2 and A4 have co-authored two 
papers together within the dataset. The number of papers authored by each individual 
can be preserved in the transition to one-mode data: here, the matrix diagonal stores this 
information. A Python script was created which allowed any number of these network 
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matrices to be generated from selected authors and paper from the networks. Network 
matrices such as the one above can be used as input to Pajek in order to create 
visualisations or as the basis for quantitative analyses. In order to produce a 
visualisation of the network from the matrix given in Figure 13, authors A1-A6 are each 
represented as a node, and two nodes are connected by an edge when the matrix entry 
linking them is non-zero. This is shown in Figure 14 below. The thickness of the edge 
can be used to represent data about the number of shared papers. 
Ai 	 A4 
A5 
• 
A6 
A3 	 A2 
Figure 14: Visualisation of the example network based on the matrix in Figure 13 
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Appendix D: Interpreting the structures of the single-journal nets 
For each of the single journal nets we can consider the proportion of authors who are in 
the giant component, in the second component and isolated. Figure 5 and Figure 6, 
(included in chapter nine and repeated below), show the different ways in which the 
single-journal nets are broken down into the isolated nodes, the largest components, 
second largest and all other components. We can see in Figure 6 that ZDM and BSRLM 
in particular have giant components which cover a larger percentage of the networks 
(between 22 and 14% respectively) than do those of other journals. Figure 5 also 
highlights the different sizes of the datasets, with between 80 and 1092 authors. 
MTL M1•011•••••••1 
IeJME Itign 
JMB 
JMTE 
IJMEST 
IJTME 
11CM L 111••••••• 
RM E -11•1.11••••••,1 
IJMTL 1111111141111111111111 
FLM 111•1111•11•MENROMMINIII 
TMA 11111111111141•MA•VM11 
RME 1=111•10111MII 
BSRLM 
ESM 	  
ZDM 
0 	 200 	 400 	 600 	 800 	 1000 	 1200 
Number of authors/nodes 
• Unconnected nodes m All other components II Second largest component II Largest component 
Figure 15: Structure of the networks for individual journals 
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5 The term giant component is reserved for the case when the largest component begins to exhibit the 
properties discussed above 
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11111111111111•1•n 
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% of authors/nodes 
al Unconnected nodes All other components • Second largest component • Largest component 
Figure 16: Percentage coverage of the networks for individual journals. The percentage coverage by 
isolates, the largest and second largest components is shown. 
Descriptive statistics add to the picture provided by the visual inspection of networks 
and allow us to judge the significance of the size of the giant components and numbers 
of isolated authors. Table 9 above shows some of the different patterns across both the 
papers and the authors within each journal. These will be discussed with reference to the 
nature of the journals (history, content and readership), using the self-descriptions of 
journals from their websites. Relying on these descriptions is somewhat problematic as 
they may reflect aspiration more than the reality, and may not fit with the perceptions of 
the field which are more relevant to who submits to a journal, but it at least provides a 
starting point for comparison. 
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NI FL 157 
56 
(35.7%) 240 
13 
(5.4%) 
48 
(20%) 1.8 1.94 1.2 
IeJME 48 22 (45.8%) 80 
4 
(5%) 
20 
(25%) 1.8 1.23 1.1 
JMB 235 108 (46%) 310 
11 
(3.5%) 
73 
(23.5%) 1.8 1.66 1.4 
JMTE 208 100 (48.1%) 321 
11 
(3.4%) 
60 
18 (. %) 1.9 1.72 1.2 
IJTME 171 85 (49.7%) 262 
9 
(3.4%) 
64 
(24.4%) 1.8 1.65 1.2 
IJCML 129 63 (48.8%) 168 
17 
10 (.1%) 
40 
(23.8%) 1.7 1.46 1.3 
JRME 182 65 (35.7%) 346 
36 
(10.4%) 
4 
(11.6%) 2.4 2.95 1.3 
IJMTL 112 64 (57.1%) 153 
7 
(4.6%) 
49 
(32%) 1.6 1.25 1.2 
FLM 274 186 (67.9%) 283 
8 
(2.8%) 
115 
(40.6%) 1.5 1.37 1.4 
TMA 230 138 (60%) 269 
11 
(4.1%) 
86 
32 (%) 1.6 1.32 1.4 
RME 137 64 (46.7%) 175 
16 
(9.1%) 
42 
24 (%) 1.8 1.49 1.4 
BSRLM 470 269 2%) (5 7. 356 
50 
(14%) 
106 
(29.8%) 1.6 1.74 2.1 
ESM 485 227 (46.8%) 608 
52 
(8.6%) 
119 
(19.6%) 1.8 1.81 1.4 
ZDM 448 23 (538 .1%) 517    
114 
(22.1%) 
13 
(25. 0 1%) 1.9 2.48 1.6  
Average 49.9% 7.6% 25.0% 1.8 1.7 1.4 
Table 9: Descriptive statistics for the papers and authors within individual journals 
The incidence of co-authored papers varies from journal to journal: from over 60% in 
MTL and JRME to 40% and below in TMA and FLM which gives initial confirmation 
to the idea of differences across journals. Both MTL and JRME conform quite closely 
to the traditional format of a research journal, publishing peer-reviewed research papers, 
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current reports, discussion papers and book reviews. FLM is largely a forum for 
discussion papers and it may be that these are more often single-authored papers. TMA 
has, according to its editorial aims and scope, and also on inspection, a wider range of 
types of articles, and encourages publications from teachers and students on 
mathematics which may alter the likelihood of single-authored publications. 
JRME and MTL make an interesting contrast because they have different collaborative 
patterns despite having a similar numbers of papers overall, and high numbers of 
collaborative papers. JRME has a much higher number of authors per paper on average 
(implying many more papers with more than two authors) and the network generated 
from the JRME data contains nearly 100 more authors as a result. This high average-
author count explains in part the smaller proportion of isolated authors and the larger 
coverage of its giant component (10.4% compared to 5.4%): the connectedness of 
collaboration networks is driven by the number of multiple authored papers and the 
number of collaborators per author. 
The final column in Table 9 gives the average number of papers each author has had 
published; this is a measure of repeat publication where 1 is the lowest possible value. 
BSRLM and ZDM have the largest averages of 2.1 and 1.6 respectively. Since BSRLM 
is the only non-peer-reviewed and national publication these differences would seem to 
confirm the idea that this average can be used as evidence of a smaller group publishing 
repeatedly to the same publication. ZDM papers are published by invitation only which 
may also be related to the higher incidence of repeat publication 
Looking across the final three journal rows, BSRLM, ESM and ZDM, we can make a 
comparison which is not complicated by the relative size of the data sets since all three 
journals had similar numbers of publication across the ten year period. We see that 
BSRLM has many single authored papers, a higher rate of repeat authors (average 2.1 
papers per author) and a much larger proportion of authors isolated on the network map, 
despite the larger average number of papers per author. In contrast, ESM has more 
collaborative papers, a lower average number of papers per author (i.e. authors are less 
likely to secure repeat publications in this journal) and a lower proportion both of 
isolated authors, and of authors connected in the giant component. ZDM, unlike ESM 
has a large proportion of authors linked through the giant component. This might 
suggest a stronger core group both identifying with the journal and able to secure repeat 
publication within it. 
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Overall there is evidence that ZDM, ESM, BSRLM and JRME, RME IJCML (with their 
larger giant components) seem to represent communities working together in a way 
which the authors publishing to IJMEST do not. This result tells us something about the 
journals and the perceptions of the groups of people who choose to publish in them (or 
choose not to publish in them). Recall these authors may collaborate together in other 
journals (particularly publishing mathematics education related papers in other 
education journals). It may be that some journals draw submissions from a larger group 
of potential authors. For some journals it may be that repeat publications from the same 
author are unusual as a result of more competition, for example in a more high-status 
journal which acts as a more valuable form of capital valid across the whole field. 
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Appendix E: Identifying pairs of journal with high overlap 
Nets were constructed using pairs of journals which allowed me to inspect the overlap 
between journals or the extent to which authors published in one journal also publish in 
another. This is of interest for two reasons. Firstly we can use this to explore the extent 
to which different journals draw on the same groups of authors perhaps identifying 
subgroups within the wider group of authors. Signs of this would be a large overlap of 
authors as a proportion of either of the original journal nets, or of the combined journal 
net. Secondly we can use this to explore the boundary issue (Heath, Fuller and Johnston, 
2009) more thoroughly by exploring the impact of the inclusion or exclusion of 
different journals on network statistics and structure. 
The aim was to find pairs of journals which shared more authors than would be 
expected given their sizes, and pairs of journals which showed evidence of one 
containing the other in the sense that more authors than expected from one are found in 
the other (without the opposite relation necessarily holding). Also I was interested in 
finding larger groups of journals which share more authors than other journals do, again, 
given their relative sizes. This third criteria allowed me to identify groups of journals 
which seem to draw on different (although possibly overlapping) groups of potential 
authors. Groups which were then explored further by creating larger networks from the 
appropriate journal data in the databases. Clearly there is an issue of scale here in 
making these kinds of comparisons since journal net sizes vary from 80 to 1092. Taking 
the example of ESM (with 608 authors) and RME (with 175 authors), the network 
produced by the two journals combined has 739 unique authors, or an overlap of 44 
authors (6% of the two journal net). Because of the relative sizes of the journals, this 
small proportion of the ESM authors (7.2%) is a much larger proportion of the RME 
authors (25.1%). The question arises of how to interpret this and how to make 
comparisons with other two-journal nets of different sizes. 
The fifteen journals initially in the database produce 105 unique pairs of journals. Table 
10 shows the percentage overlap between journals (row journals given as a proportional 
coverage of the column journal). There are two entries for each pair of journals: the 
percentage of authors from journal A also found in journal B and the percentage of 
authors in journal B also found in journal A. Shading is used to stress the journals with 
greater overlap. In an initial attempt to identify structure and possible groupings, the 
row and column averages have been used to rearrange the journals so that the journals 
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with the highest percentage overlap in the top left corner. This allows us to see that 
there are very different patterns of overlap between different journals, with some having 
little or no overlap and some with a significant proportion of common authors. 
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One result of the failure to control in any way for the size of the single journal 
networks is a tendency for journals with larger nets to be found at the top of the rows 
and to the right hand side of the columns. Additionally this procedure has assumed a 
hierarchical structure of journals nested inside one another, which is unlikely to be the 
case in practice. This method does not allow us to find different groups of journals 
with within group but not between group overlap. 
An alternative way to group journals is to look at the symmetric matrix formed by 
considering the relative size of the intersection to the whole for each tw,o-journal net ( 
Table 11): 
n 81 
14 u 81 
This has the advantage of controlling for the very different size of the nets to a certain 
extent (taking into account absolute size rather than difference between individual 
journal sizes) but has the disadvantage of not comparing the overlap to each of the 
journals separately. 
Matrix permutation (changing the ordering of the rows and columns) can be used to 
see patterns of association more clearly (following Lorrain and White (1971) in 
Batagelj et al., 2004). This is also known as block modelling. Automated block 
modelling procedures can be implemented using Pajek but it is not possible to use 
these in an exploratory way; models need to be specified, as a minimum, the 
anticipated number of groups or blocks (Batagelj et al., 2004, p. 457). Consequently, 
heuristic matrix manipulation informed by the journal properties was used to produce 
a possible structure of overlap ( 
Table 11) for further exploration. A simplified version of the block modelled structure 
is given in Table 12. 
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G3 
0 
others 
0 G i 
03 
0 0 0 0 
0 
0 
Table 12: The block model of journal overlap. This is a simplification of 
Table 11 showing the structure of the proposed grouping of journals. Groups G1 , and G2, & G3 
combined, have the greatest within-group overlap. Additionally there is some overlap between groups 
G I and G2 although not so much between G I and G3. In the simplified block model all other overlaps 
are taken as zero. 
Firstly in the top left of the figure, the UK-based RME and BSRLM are grouped 
together (group 1). Group three (the large group in the centre of 
Table 11) contains more of the explicitly generalist mathematics education journals 
(with the exception of JMTE (and JMB)) and these show strong within-group overlap 
(it is quite problematic to talk about these as specialised or not even with the 
distinction of being explicitly specialised or not). Next the journals ESM and FLM are 
paired (group two): these journals overlap strongly with the journals in group three, 
but unlike these journals they also overlap (although less strongly) with the journals in 
group one. The ungrouped journals at the bottom right contain more obviously 
specialised journals, which would make some sense of a reduced level of overlap with 
other journals both within the group and between this group and other journals. 
The publication data from the groups of journals represented in Table 12 was used to 
form networks, as shown in Table 13. Table 14 shows the descriptive statistics for all 
of these networks (an expansion of the table given in the main text of chapter nine). 
Comparing the average degrees of the different networks in Table 14 we can confirm 
that M3, M23 and M123 are more cohesive than the other networks. Adding the 
additional ungrouped journals to M123 to form M4 has reduced the cohesion of the 
network overall. The density of M3 is much higher than that of even the smaller 
networks M1 and M2, and M12 confirming it as a particularly cohesive grouping, and 
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suggesting that it would also be an interesting network to explore, although this is not 
done here. In the main text the networks M23, M123 and M4 are renamed N1, N2 and N3 
respectively. 
7i 
Networks 
BSRLM 3 3 3 3 
RME 3 3 3 3 
FLM 3 3 3 3 3 
ESM 3 3 3 3 3 
JMTE 3 3 3 3 
JMB 3 3 3 3 
MTL 3 3 3 3 
ZDM 3 3 3 3 
JRME 3 3 3 3 
IJMTL 3 
IeJME 3 
TMA 3 
IJCML 3 
IJTME 3 
IJMEST 
Table 13: Networks identified for analysis. The networks formed from the journal 
groups: for example, network M12 is formed from the overlap of groups one and two. 
M23, M123 and M4 will be analysed. 
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162 197 
Mi 759 796 9 0.0023 1.83 730 
20.4% 24.7% 
t,0 1 ‘) 	 ) 1.79 1,N 
352 235 
M3 1230 1351 34 0.02 2.64 1786 
26.1% 17.4% 
291 287 
M12 1366 1106 37 0.0017 1.9 1051 
26.3% 25.9% 
723 338 
M23 1837 1843 21 0.0014 2.62 2418 
39.2% 18.3% 
859 424 
M123 2596 2124 21 0.0012 2.56 2717 
40.4% 20% 
M4 3286 2770 
975 585 
22 0.00086 2.38 3301 
35.2% 21.1% 
Table 14 Network statistics for the larger multi journal networks. 
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Appendix F: Testing the robustness of the giant component 
We can test the robustness of the structure of the giant components of networks by 
removing carefully selected key nodes or edges and examining the effects on the 
distances and the disconnected parts of the giant component, a process known as a 
`vertex attack' (Holme et al., 2002). Collaboration networks have been identified as 
being robust to the removal of random edges and nodes, relatively robust to the 
removal of nodes with high degree, but very vulnerable to the removal of the most 
central nodes (Holme et al., 2002). 
In order to explore how robust the giant component is to the removal of central nodes 
I carried out a 'vertex attack' (Holme et al., 2002) on the giant component from the 
largest network M4 (known as N3 in the main text). Holme et al showed that 
collaboration networks are most vulnerable to the removal of vertices (rather than 
edges) based on a measure of centrality known as betweenness (which is discussed 
further in chapter ten). Using this measure of centrality the node with the highest 
centrality was removed, the network re-examined and the centrality and distances 
recalculated. This was repeated until a relatively large disconnection was observed, 
which happened after the removal of six vertices (see Figure 17), suggesting the 
importance of a small number of 'broker' individuals who connect disparate parts of 
the networks. 
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,141 
.Ara 
• 
Figure 17: The giant component of M4 (N3) after removal of the six most central 
vertices. The giant component has split into a large component and a number of smaller components 
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Appendix G: Glossary of network analysis terms 
Sources include - (de Nooy, Mrvar and Batagelj, 2005; Newman, 2003) 
Attributes: properties attached to a node. Node attributes can be nominal (such as 
university, country or gender), numerical (such as the number of papers published) or 
interval (network measures such as centrality measures can be used generating a value 
for each node). Attributes can be used to create a partition of the network and then 
comparisons can be made both between and within different partitions. Node 
attributes can also be represented visually. 
Average degree (of a network): the mean, across all the nodes, of the degree of each 
node, or Z., deg (u) 
Average distance (across a connected component): the mean, across all pairs of nodes, 
of the distance between the nodes. Formally: 
—all pcurs (u,v) N 	 d(u ' 
Betweenness centrality (of a node or vertex): the proportion of all shortest paths 
between pairs of nodes which pass through this node. Where more than one equivalent 
shortest path exists, fractional counts can be used. A node must be connected to at 
least two other nodes before it registers a non-zero `betweenness'. Closeness measures 
vary more as they are based on distance measures. 
Bi-component (of a network): a section of a network where all nodes are connected to 
all other nodes by at least two non-overlapping paths 
Bridge: an edge which, if removed, would disconnect previously connected parts of 
the network 
Broker (description of a node or vertex): informally, a node or vertex which connects 
pairs of nodes whose distance from one another would otherwise be relatively large. 
Closeness centrality (of a node or vertex): the inverse of the average distance of the 
node from all other nodes. Consequently, a node with shorter distances to all other 
nodes has a higher closeness centrality. 
Component: a section of a network where all nodes are connected to all other nodes 
by at least one path 
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Cut vertex: a node which, if removed, would disconnect previously connected parts 
of the network, thus increasing the overall number of components 
Degree (of a node or vertex, u): deg(u) the number of edges connecting to a node, or 
equivalently, the number of nodes connected to the node directly 
Density (of a network): the number of edges of the network given as a proportion of 
all theoretically possible edges. This varies from 0 for an empty network (with no 
edges) to 1 for a complete network (with all edges). For a network with N nodes there 
N (N-1) 
are 	 possible edges 2 
Distance (between two nodes): the length of the shortest path between two nodes, 
where the distance between connected nodes is 1. This is also known as the geodesic 
distance. 
Edge: a link between two nodes representing the presence of some sort of relationship 
between nodes. The relations between nodes can be simple binary edges (either they 
exist or not, such as the relation of co-authorship), or can be numerically weighted to 
represent the strength of a relation (for example, the number of papers co-authored). 
Maximum distance (of a connected component): the maximum over all pairs of 
nodes in the connected component of the distance between two nodes, with distance as 
defined above. 
Neighbour: a node which is connected to another node is its neighbour 
Node: the points of a network which can represent individuals, organisations, or 
objects such as research papers. 
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Appendix H: Additional figures 
•• 	 • 	 • 	 • 	 • 	 • 	 • 	 • 
. 	 . 	 • 	 • 	 • 	 • 	 • 	 • 
• •• 	 • 	 • 	 • 	 • 	 • 	 • 
• • 	 • 	 • 	 • 	 • 	 • 
Figure 18: The UK net 
Figure 19: The largest bi-component of M4 (N3) representing the most well-connected and robust core. 
Each author represented here is connected to at least two other authors who in turn have other 
connections in the network. 
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Figure 20: Giant component from the reduction of M4 (N3) to include only prolific authors with three 
or more publications. There are 332 authors shown of 572 in total. The second largest component (not 
shown) contains only 6 authors. 
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